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PREFACE  TO  THE  CANADIAN  EDITION. 


The  present  edition  of  Hamblin  Smith's  Arithmetic 
is  not  simply  a  reprint  of  the  English  work.  Several 
I  introduced,  which,  it  is  hoped,  will 
render  the  book  mors  useful.  Some  of  these  will  be 
found  on  pp.  88-40,  45,  48,  04,  92-95,  115.  From 
Simple  Interest  to  Proportion  the  work  has  almost 
altogether  been  re-written.  Important  subjects,  such 
as  Discount,  Stocks  and  Shares,  Exchange,  &c,  have 
been  treated  at  much  greater  length  than  in  our  ordinary 
text-books.  Sonfe  articles  of  a  practical  business 
nature,  not  usually  found  in  school  arithmetics,  such  as 
Equation  of  Accounts,  p.  188 ;  Partnership  Settle- 
ments, p.  22-1 ;  have  been  introduced.  For  these  we 
ate  indebted  to  Mr.  S.  G.  lieatty,  late  Principal  of 
Ontario  Commercial  College.  Special  care  has  been 
taken  to  adapt  the  work  to  the  wants  of  the  bu- 
community."  Examination  Papers  of  a  somewhat  diffi- 
cult character  have  been  added  to  each  chapter.  Thes* 
are  designed  to  stimulate  the  student  t<5  think  for  him- 
self, and  to  assist  him  in  preparing  for  the  different 
official  examinations.  In  order  to  render  the  work  a> 
complete  as  possible,  an  Appendix  has  been  added,  in 
which  the  subjects  of  Interest,  Discount,  and  Annuities 
have  been  treated  algebraically. 

We   have   to   thank   Dr.    McLellan    for   hints  and 
advice  during  the  progress  of  the  work. 

Tobonto,  August,  1877. 
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ARITHMETIC. 


I.  On  the   Method  of  Representing   Numbers 
by  Figures. 

1.  Arithmetic  is  the  science  which  teaches  the  use  oJ 
numbers. 

2.  The  number  one,  or  unity,  is  taken  as  the  founda- 
tion of  all  numbers,  and  all  other  numbers  are  derived 

i  it  by  lite  process  oi  addition. 
Thus : 

Two  is  the  number  that  results  from  adding  one  to  one; 
Three  is  the  number  that  results  from  adding  one  to  tu-o  ; 
Four  is  the  nnmber  that  results  from  adding  on?  to  three; 
and  so  on. 

3.  By  means  of  the  symbols  or  figures 

12845678    9, 
I  the  nine  significant  dioits,  together    with    the 
symbol  or  figure  0,  called  zkbo,  we  can  represent  num- 
bers of  any  magnitude. 

4.  First,  each  of  the  significant  digits,  standing  by 
itself,  represents  a  number  greater  by  one  than  the 
number  represented  by  the  digit  that  immediately  pre- 
cedes it  in  the  list  of  digits. 

Thus  7  represents  a  number  greater  by  one  than  the 
number  represented  by  fl. 


2  REPRESENTATION    OF 

5-  The  symbol  + ,  read  Plus,  is  used  to  denote  the 
operation  of  Addition. 

The  symbol  -  stands  for  the  words  "is  equal  to,"  or 
"the  resui 

Sinoe 

4=1  +  1,  where  unity  is  written  twice, 

8=8+1=1  +  1  +  li  where  nnity  ia  written  three  times. 

4=3  +  1=1  +  1  +  1  +  1,  where  unity  is  written  four  times, 

and  so  on. 

6.  Numbers  between  nine  and  a  hundred  are  repre- 
sented by  two  figures,  the  one  on  the  left-hand  signifying 
how  many  groups  of  ten  units  are  contained  in  the  num- 
ber represented,  and  the  one  on  the  right-hand  signify- 
ing how  many  single  units  are  contained  in  the  number, 
in  addition  to  the  groups  of  ten  units. 

Thus,  in  the  expression  69, 
the  figure  6  represents  six  groups  of  ten  units, 
the  figure  9  represents  nine  single  units. 

These  groups  of  ten  units  are  for  brevity  called  Tent, 
and  the  single  units  arc  for  brevity  called  Units. 

.Numbers  between  ninety-nine  and  a  thousand  are 
represented  by  three  figures. 

In  the  expression  745, 
the  figure  7  represents  seven  groups  of  a  hundred  units, 
the  figure  4  represents  four  groups  of  ton  units, 
the  figure  6  represents  five  single  units. 

In  tho  expression  8475, 
the  figure  8  represents  throe  groups  of  ■  thousand  units. 

.76, 
the  Aguro  2  represents  two  groups  of  ton  thousand  units. 

In  tho  ox  pre  175, 

the  figure  1  represents  ono  group  of  a  hundred  thousand 


In  the  expression  0128475, 
the  figure  9  represent*  ups  of  a  million  units; 

and  soon. 
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7-  To  put  tho  matter  briefly  :  when  we  express  a 
number  in  figures,  and  tell  off  the  figures  from  right  to 

kfu 

the  first  figure  represents  a  number  of  units, 

the  seeond       figure  represents  a  number  of  tens, 

the  third        figure  represents  a  number  of  hundreds,  , 

the  fourth       figure  represents  a  number  of  thousands,  \ 

the  fifth  figure  represents  a  number  of  tens  of  thou- 

sands, ' 
the  sixth         figure  represents  a  number  of  hundreds  of 

thousands,  I 

the  seventh      figure  represents  a  number  of  millions,  \ 

the  eighth        figure  represents  a  number  of  tens  of  millions,  \ 

nth         figure  represents  a  number  of  hundreds  of        f 

miliums,  j 

the  tenth         fignre  represents  a  number  of  buh&m,  \ 

the  eleventh     figure  represents  a  number  of  tens  of  billions,  I 
the  twelfth      figure  represents  a  number  of  hundreds  of        j 

billions,  ) 

the  thirteenth  figure  represents  a  number  of  trillion*. 

8.  When  the  symbol  0  appears  in  an  expression,  it 
shows  that  the  number,  represented  by  the  expression, 
contains  no  single  units,  torn,  hundreds,  etc.,  according 
as  the  0  is  placed  in  the  first,  second,  third  place,  the 
order  of  place  being  reckoned  from  right  to  left. 

Thus: 

20  represents  the  number  which  contains  two  groups  of 
ten  units  and  no  Bingle  units  ; 

800  represents  the  number  which  contains  three  groups 
of  a  hundred  units,  and  no  group  of  ten,  and  no  sin- 
gle units; 

4007  represents  the  number  which  contains  four  group- 
of  a  thousand  units,  and  no  group  of  a  hundred,  and 
no  group  of  ten,  aud  seven  single  units. 

NUMERATION. 

9.  To  write  in  words  the  meaning  of  a  numbe: 
expressed  in  figures,  is  called  Numeration. 

The  remarks,  which  we  have  already  made,  ougb* 


4  NUMERATION. 

to  enable  the  learner  to  write  in  words  all  numbers 
cssed  by  one,  two,  or  three  figures. 

Thus: 

the  number  expressed  by      8  is  written  eight  ; 

the  number  expressed  by    27  is  written  twenty-seven  ; 

tbe  number  expressed  by  304  is  written  three  hundred 

AND   FOUR. 

10-  Next  take  the  case  of  numbers  expressed  by 
rooR,  five,  or  six  figures,  as  4287,  28509,  402675. 

Draw  a  line,  separating  the  three  ^figures  on  the  right 
of  each  expression  from  the  rest  of  the  expression,  and 
over  the  figure  or  figures  on  the  left  of  tbe  line  write 
the  word  Thotutand,  thus  : 

Thousand  I        Thousand  I        Thousand  I 

4  |  287     ;  28  |  509     ;         402  |  676. 

Then  the  meaning  of  each  expression  can  be  written 
it  once  in  words,  thus  : 

Four  thousand,  two  hundred  and  thirty-seven  ; 
Twenty-thm>  thousand,  live  hundred  and  nine  ; 
Four  hundred  and  two  thousand,  six  hundred  and 
•erenty-five. 

11.  Next  take  the  case  of  numbers  expressed  by 
■even,  uoiiT,  or  sink  figures,  as,  for  instance,  the  num- 
ber expressed  by  847296828. 

Draw  a  line.  Qg  tho  throo  figures  on  the  I 

from  the  rest  i  seooncl  line, 

hose  write 
the  v.  oa  the  left  of 

us: 

Millions      I      Thou  *ii 
m  295        I  828. 

Than  we  can  write  the  meaning  in  ut ; 

two  hundrc*  I  ,ui, 

Hire*  li  ighl 
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Again,  to  express  in  words  20040080,  write   it  thus : 

Million  b  Thousands 

20    |         040  080 

and  the  number  expressed  in  words  is — 
Twenty  millions, 
forty  thousand 
and  thirty. 

12.  If  more  than  nine  figures  are  in  the  given  num- 
ber, mark  off  the  figures  by  threes,  as  before,  and 

over  the  fourth  parcel  write  the  word  billions, 
over  the  fifth  parcel  write  the  word  trillions. 

Thus,  to  express  in  words  24008269407082,   proceed 
thus  : 

Trillions      I      Billions      I      Millions       I      Thousands    I 

24  008  269  407        |    082 

and  the  number  expressed  in  words  is — 
Twenty-four  trillions, 
three  billio/us, 

two  hundred  and  sixty-nine  mill  inn.-. 
four  hundred  and  seven  thousand 
and  thirty-two. 

Note.    1  followed  by  three  zeros,  1000,  represents  a  thousand. 

1  followed  by  eix  seros,  1000000,  represents  a  million. 

1  followed  by  nine  zeroB,  1000000000,  represents  a  bil- 
lion. 

Examples-  (i) 

Write  in  words  the  numbers  expressed  by  thefollowing 
figures  : — 

(1)  7,  18,  45,  59,  826,  1578. 

(2)  90,  110,  207,  4300,  4086,  4306. 
(8)  780,  609,  5360,  2020,  1101. 

(4)  86497,  49582,  651321,  748269. 

(5)  45000,  3-2600,  75230,  500000. 

(6)  8572914,  8469218,  1629817. 

(7)  9000000,  29000000,  715000000. 

(8)  910307210,  307004205,  380503010. 

(9)  243759268312,  307405006270. 

(10)  417235682719435,  208056300072010. 


0  NOTATION. 

NOTATION. 

13.  To  represent  by  figures  a  number,  expressed  in 
words,  is  called  Notation. 

The  method  to  be  employed  is  this  : 
Prepare  the  divisions  in  which  the  figures   represent- 
ing thowand*.  millions,  .to.,  are  to  be  placed,  thus : 


Trillion. 


Billions 


Million* 


Thousand 


and  place  in  each  division,  as  well  on  the  right  and  left 
of  the  outermost  lines,  the  figures  required. 

Thus,  to  represent  by  figures  forty-seven  thousand, 
three  hundred  and  nine,  we  proceed  thus  - 

Thousand  I 

47  809 

and  trie  number  expressed  in  figures  is  47809. 

Again,  to  represent  by  figures  four  billions  three 
hundred  and  two  millions,  eighteen  thousand  and  fifty- 
three,  we  proceed  thus  : 

J  till  ions  Millions      I    Thousand    I 

4  802  018  058 

and  the  number  expressed  in  figures  is  4802018064. 

Examples-    (ii) 

Express  in  figures  the  following  numbers  : — 

(1)  Mine;  twelve;  seventeen;  nineteen;  thirteen;  nix- 
teen;   elevon. 

>ty  three  ;    twnnty-soven  ;      thirty-five  ;      thirty. 
rty  ;  twonty-aix  ;  thirty-four. 
(8)  Siity  Mvoa  ;  sovmity  five  ;    nixty-tw.>;    fixity-three; 
seventy  I  ty-two  ;  sixty-ei^lit ;  uinel 

^•voiity-stx  ;    lw.<nty  two  ;    fifty;      fifinon  ;     twfnty- 

i  ,  niuotj  ;    seventy 

(6)  Ono  him'  SSV«s;  on-    l.mi.lrf.l    itml  thirty; 

i  wo  ; 
Ired  and  sight;  seven  hundred   and  forty  ;    nine 
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(6)  Eight  hundred  and  thirty-six  ;  seven  hundred  and 
forty-seven ;  four  hundred  and  ten ;  nine  hundred  and 
thirteen ;  geven  hundred  and  fifty ;  three  hundred  and 
eighty -four. 

(7)  Eight  hundred  and  eighteen ;  eight  hundred  apd 
eight ;  two  hundred  and  six  ;  four  hundred  and  thirty  ;  five 
hundred  and  twelve  ;  seven  hundred  a~d  eighty-seven. 

(8)  Seven  thousand  eight  hundred  and  forty-five  ;  nine 
thousand  six  hundred  and  thirty-seven  ;  twelve  thousand  ; 
eight  thousand  four  hundred  ;  six  thousand  and  three ; 
eighty- five  thousand  and  forty. 

(9)  Fiv.1  thousand  four  hundred  and  seventy  ;  three  thou- 
sand six  hundred  and  fifty  ;  eight  thousand  st-ven  hundred 
and  eighty ;  one  thousand  two  hundred  and  forty •  seven ; 
four  thousand  eight  hundred  and  eight. 

(10)  Six  thousand  and  four*  seven  thousand  and  twenty- 
two  ;  three  thousand  five  hundred  ;  nine  thousand  and  forty- 
seven  :  two  thousand  and  seventeen ;  nineteen  thousand 
four  hundred  and  two. 

(11)  Seventy  thousand  and  seven;  sixty  thousand  and  sixty, 
fourteen  thousand  and  fourteen ;  seventy  thousand  and 
seventeen  ;  twelve  thousand  three  hundred  and  three  ;  six- 
teen thousand  and  five. 

(12)  Three  hundred  and  fifty-six  thousand  seven  hundred 
and  twenty-eight;  six  hundred  and  forty  thousand  eight 
hundred  and  forty-two  ;  nine  hundred  thousand  ;  eight  hun 
dred  thousand  and  forty. 

(13)  Seven  millions;  four  millions  five  hundred  and 
seventy-six  thousand  eight  hundred  and  sixty-five  ;  seventy- 
five  millions  eight  hundred  and  six  thousand,  nine  hundred 
and  forty. 

(14)  Three  hundred  and  fifteen  millions;  five  millions 
and  forty  thousand  ;  eight  millions  and  seven  hundred  ; 
eighteen  millions  and  twenty  ;  Beven  hundred  millions  and 
two. 

(15)  Three  hundred  and  fifteen  billions  six  hundred  and 
seventy- four  millions,  eighteen  thousand  and  three  ; -thirty - 
five  billions  six  hundred  millions,  five  hundred  and  twenty. 

(16)  Seven  billions  ;  five  trillions,  eight  hundred  billions, 
■ix  hundred  thousand  and  forty-seven ;  eight  trillions, 
forty-three  thousand  and  seven. 

(17)  Three  hundred  and  five  trillions,  five  billions,  four 
millions,  six  thousand  and  three  ;  fifty-three  trillions,  fifty - 
three  millions,  fifty-three  thousand  and  fifty-three. 
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(18)  Nine  trillions  and  nine ;  ninety  trillions  and  nine 
hundred ;  nineteen  trillions  and  nineteen  thousand ;  ont 
trillion,  one  million,  one  thousand,  one  hundred  and  one. 

ROMAN  NUMERALS. 

14.  In  the  Roman  system  of  Notation,  which  is  still 
used  frequently  in  inscriptions,  in  references  to  chapters 
of  books,  and  for  other  purposes,  the  symbols  chiefly 
employed  were  I,  V,  X,  L,  C,  D,  M. 

These  symbols,  standing  by  themselves,  represented 
respectively  the  numbers  one,  five,  ten,  fifty,  a  hundred, 
five  hundred,  and  a  thousand.  Intermediate  numbers 
were  represented  by  means  of  an  arrangement  that  the 
u umbers  represented  by  the  symbols  I  and  X  when 
standing  on  the  riglu  of  a  higher  symbol  were  to  be 
/  to  the  number  represented  by  that  symbol,  and 
when  standing  on  the  left  were  to  be  subtracted  from  it. 

ami 

VI  represented  the  number  nx, 
IV  n  pnKented  the  number  four, 
HJ  LX   represented  the  number  nifty, 

cnted  the  number  j 

The  following  table  will  explain  tin  method  for  uum 
\p  to  A  I  Mid  : 


I  I 

11    XI. 

H   XXI 

no  ex. 

12 

160  CL. 

8  III. 

18  XIII. 

XL. 

is-                 VT11 

1    IV. 

11   XIV. 

i.lV. 

'20(1 

10  I 

n  \, 

80  i 

400  ('('CO. 

17   X\  II. 

70    ! 

000 

8  VIII. 

18  X 

80  I 

800 

9  IX. 

9oo  DOOOC. 

lU  X. 

90  XX. 

urn  c. 

1000    M 

KOMAN    NUMERALS. 


Write  in  words 

(1)  XXVII. 
LXX1II. 
(7;  CLXI1I. 


Examples-    (»") 


(2)  XLIX. 
(5)  XCII. 
\CIX. 


(10)  MDCCGLXXII. 
Write  in  Roman  Numerals : 


(1)  87. 
(6)  189. 


(2)  59. 
(7)  145. 


(8)  62. 
(8)  179. 


(3)  LXVIII 

(Oi  CXLIV. 
(9)  DCLXIV. 


(4)  87. 
(9)  846. 


(5)  90. 
(10)   1763. 


II.    Addition- 

15.  If  we  combine  two  or  more  groups  of  units,  so 
as  to  make  one  group,  the  number  of  units  in  this  sin- 
gle group  is  called  the  Sum  of  the  numbers  of  units  in 

IginaJ  groups. 

To  find  the  sum  of  6  and  3,  we  reason  thus : 
Since  3  =  1  +  1  + 1,  (Art 

6  +  8  =  5  +  1-1-1  +  1 

=  6  +  1  +  1  (Art.  4) 

=  7  +  1 
=  8. 

16.  By  practice  we  become  able  to  express  the  result 
of  adding  a  number  less  than  ten  to  another  number, 
without  breaking  up  the  number,  which  we  have  to 
add,  into  units. 


Thus  we  say 


7  and  5  make  12, 
15  and  8  make  23 ; 


and  so  on. 

Again,  if  we  have  three  or  four  numbers,  each  less 
than  ten,  to  add  together,  we  perform  the  process  men- 
tally ;  thus,  to  add  4,  7,  9,  and  G  together  we  say  4,  11, 
20,86. 

17.  We  now  proceed  to  explain  the  process  <5f  addi- 
fion  in  the  case  of  higher  numbers. 


10  ADDITION. 

Suppose  we  have  to  add  together  the  four  numbers 
•">,  897,  486,  and  8007. 

We  arrange  them  thus  : 

2475 

397 

486 
8007 

C365 

placing  the  figures  that  represent  units  in  each  number 

m  the  MOM  vertical  line,  and  those  that  represent  ten* 

;il  line,  aud  similarly  for  those  that 

and  thousands.      We  then  draw   a 

line  under  the  last  number,  ami  under  this 

the  number  representing  the  sum  of  the 

given  numbers,  which  is  found  in  the  following  way  : 

Aiding  7,  r>,  7  and  5  units,  the  sum  is  twenty-five 
units,  that  is   2  tens  and  5  units :    wc  place  the  five 
r  the  line  of  units,  and  carry  on  the  2  tens  for 
to  the  lint'  of  t 

Adding  2,  0,  8,  9  an. I  7  tens,  <ho  sum  is  twenty-sir 
and  8  tens  ■  we  place  the  6 
mil  carry  on  the  2  hundreds  for 
additi  Inn;  of  bond 

and  I  hundreds,  the  sum  is  thirteen 
I  thi       •  >1  and  Hi  i  e  hundreds :  we 
thf  line  of  hundreds,  and  carry  on 
the  1  thousand  for  addiiii  line  of  thonaai 

A- 1  .  the  suni  is  qix  thou- 

the  lino  of  thousands. 

F.xumj'los.    (iv) 

(it    4  iad  7,  »»nd  n,  a  and  15,  9  and 87. 

(4\    86 
m  87  M 


ADDITION. 

: 

(5)        287 

349 
823 

(6) 

209 
140 
600 

(7) 

662 

70 

106 

(8)    459 

6 

287 

4269 

(9) 

5462 

723 

8004 

9217 

(10) 

24609 
3470 

6207 

Q.1)     429    ( 

317 
425 
269 
538 

12) 

629 

•  488 

976 

853 

(18) 

253 
189 

567 

278 
384 

(14) 

140 
49 

2f>7 

6 

428 

(16)  6842 
5679 

5037 
2409 

(16)  8750 
4623 
7988 
6543 
5729 

,  (17; 

H004 

5290 
8046 
7259 

4297 

52 
7008 

11 


(19)  64+43+74-85+9. 

(20)  247+oo(. ■;  f  -.  }  12. 

(21)  425+3742+4236+39+847. 
.(22)  7288+976+45+623+^i' 

(23)  8+97023+3407+6260+86. 

(24)  41537+9215+48+0077  +  23+2118. 

(25)  275418+3126+725+5007. 

(26)  74259+846274+30000+1000001  +207. 

(27)  4692+72430+80000729+40 +600000000. 


(29) 

748325 

(80) 

5629 

85297 

64297 

426580 

825649 

532684 

87259 

246728 

20047 

506 

816 

4207 

670492 

42376 

617048 

87987 

645980 

3026 

6493 

IS 


SUBTRACTION. 

(81)  266497 

(82) 

654297 

(33)  625498 

048098 

248648 

75862 

780480 

880469 

5436 

680689 

472586 

87294 

407246 

582987 

4859 

864928 

639458 

862 

254384 

(35) 

498468 
4697498 

13 

(84)  7462694 

(36)  6572043 

8626837 

627 

2869257 

48071  >4<; 

436 

G7<  )2408 

2721)9 

698206 

IU17 

162372 

45297 

0-219806 

4058 

8526084 

4890148 

7265204 

57002 

7409425 

4872948 

862968 

(8/)  Seven  muulred  and  forty  ;  forty  thousand  and  fifteen  ; 

ml    forty-seven>    fifty  three   thousand   three 

hundred  ttud  three ;  seventeen  thousand  five  hundred  ami 

nix. 

(88)  Five  hundred  and  eight ;  six  thousand  and  nine ; 
fifty-five  thousand  ami  fourteen;  eight  hundrsd  and  nine- 
teen; seven  hundred  thousand  and  six  ;  two  thousand  and 
twelve. 

(89)  8ix  hundred  and  forty-five  thousand,  sight  hundred 
and  forty- five ;   seventy   thfMlfftnd    sad    forty  •seven ; 
thousand  and    forty  ;  sov.n    hundred    and    fifty   thousand; 
three  hundred  tfa  ad  fifteen. 

(%0)  Two  nun  i'  sty-sii  thousand, 

threw  hundrt  (l  and  forty  -two ;  fitly  four  thousand  three  bun- 
dled and  f  million,  nix  thousand  and  three; 
fiv*  hundred  MMMMUld  end  forty  ;  eight  millions  and  eight. 

III.    Subtraction. 

18.  If  from  a  nnmbor  we  tako  away  ft  «tnallor  nnin- 

bgff,  tlm  proofs  is  «';il!»!(l  Suht rurtii III. 

Strictly  we  might  to  h  of  tho  nil 

which  the  small'  ■<  aumbor  is  con  ttely  Eraxn 

the  huger  numUu  ;  thus,  to  sub;  ita- 

snn  thus: 
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if  we  take  away  one  of  these  uuits  from  5,  we  have  4  left  ; 
if  we  take  away  the  second  unit  from  4,  we  have  8  left ;  if 
we  take  away  the  third  unit  from  8,  we  have  2  left. 

The  Symbol  — ,  read  minus,  is  used  to  denote  the 
operation  of  Subtraction.  Thus  the  operation  of  sub- 
tracting 8  from  5,  and  its  connection  with  the  result, 
may  be  briefly  expressed  thus  : 

5-3=2. 

19.  By  practice  we  become  able  to  subtract  a  num- 
ber, less  than  ten,  from  another  number,  without 
breaking  up  the  smaller  number  into  units ;  thus  we 
say, 

7-4  =  3, 
18  —  5  =  13, 
49  —  8=41; 

and  so  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
notice  the  principle  on  which  a  certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a  view  to 
discover  the  number,  by  which  one  exceeds  the  other, 
we  may  add  ten  single  units  to  tire  greater,  if  we  also 
add  one  group  of  ten  units  to  the  less,  and  we  may  add 
ten  groups  of  ten  units  to  the  greater,  if  we  also  add 
one  group  of  a  hundred  units  to  the  less ;  and  so  on. 

Suppose,  for  example,  we  want  to  find  the  number 
by  which  56  exceeds  2U,  we  might  reason  thus : 

66= five  tens  together  with  six  units. 

29  =  two  tens  together  with  nine  units. 

To  the  former  add  tea  single  units,  and  to  the  latter 
add  one  group  of  ten  units. 

Then  the  resulting  numbers  will  be, 
in  the  first  case,  five  tens  together  with  sixteen  units, 
in  the  second  case,  three  tens  together  with  nine  units. 
Hence  the  excess  of  the  former  over  the  latter  will  be 
the  number,  made  up  of  two  tens  together  with  seven 
units,  and  will  therefore  be  represented  by  27. 
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Let  as  now  take  an   example,  to  show  the  practical 
way  of  performing  the  operation  of  substraction,  aceorn- 
unplete  explanation  of  the  process. 
BnppOM  we  have  to  take  589  from  926  ; 

From  926 

Take  589 

Remainder      837 

We  arrange  the  numbers,  placing  the  figures  that 
represent  units  in  each  in  the  same  vertical  line,  and 
doing  the  same  with  those  that  represent  tens  and 
bona 

We  then  reason  thus  :  we  cannot  take  9  units  from  6 

unrts  ;  v>  <■  add  Ian  waits  to  the  6  units,  making 

md  we   take  9    units   from    the   sixteen 

down  the  result,  whioh   is  7  units,  under 

the  line  of  units. 

Having  increased  the  upper  number  by  ten  units,  we 
by  way  of  compensation,  1  ten  to  the  lower  number, 
changing  8  tens  into  9  tens.    We  proceed  thus:  we  can- 
take  9  tens  from  2  tens ;  we  therefore  add  ten  tens  to 
the  2  tens,  m  i  rind  from  these  we  take 

9  tons,  and  set  down  the  result,  which  is  8  tens,  under 
the  line  of  tens. 

Having  increased  the  upper  number  by  ten  tens,  we 
add,  by  way  of  eon  1  hundred  to  the  lower 

number,  changing  5  bnadredi  into  6  hundreds. 

We  then  take  6  hum!  i  !)  hundreds,   and  set 

It,  which  is  8  hundreds,  under  the  line  of 

Examples-    (v) 
Kind  the  difference  butweun  the   following  pairs   of 

(1)    18  and  n  15  and  7.        ■  14. 

(•)    67        (6)    90      (7)     I  I       (8)     87        (9)      98 
■  43  89  47 
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(10)      813  (11)      704  (12)      630  (13)      7426 

247  1M  548                    8618 

(14)    6289  (15)    4729  (16)    6258  (17)    65472 

4127  501  36                     40iil 

(18)      857  (19)    4625  (20)  72649  (21)    20004 

249  1846  43821                   17243 


(22l  437  —  56  (23)  529  —  483         (24)  827  —  795 

(25)  8000  —  058     (20)  7040  --583       (27)6259  —  479 

(28)  58623—7428    (29)64295—58296(80)70000—6 

(81  52764  ami  34297.  (32)     42456  and  102479. 

(38)  624800  and  14000702.   (84)    99999  and  100000. 

(35)  A  million  and  a  thou?:. 

(86)  A  hundred  millions  and  a  hundred  thousand. 

(;(7)  Ten  billions  and  a  thousand  and  one 

(38)  What  number  must  be  taken  from  26  to  leave  18? 

(39)  What  number  must  be  taken   from  427  to  leave 

(40)  What  number  must  be  taken  from  three  thou 
and  fifteen  to  leave  two  thousand  four  hundred  and  five? 

1 41)  By  how  many  does  a  thousand  exceed  four  hundred 
and  seven  ? 

(42)  Tho  greater  of  two  numbers  is  427  and  the  sum  of 
the  numbers  is  586,  what  is  the  smaller  of  tho  two  numbers? 

(43)  What  number  must  be  added  to  7  128  to  make  8047  ? 

IV.    Multiplication. 

21.  Multiplication  is  the  process  by  which  we  find 
the  sum  of  two,  three,  four  or  more  numbers,  which, are 
equal. 

Tims,  if  we  have  to  find  the  sum  of  three  numbers 
each  equal  to  7,  wo  call  the  process  th  Multiplication 
of  7  by  8. 

This  sum  is  called  the  Product  of  the  multiplication 
of  7  by  3. 

The  number  8  is  called  the  Multiplier. 

The  number  7  is  called  the  Multtplioand. 

The  following  table  must  be  committed  to  memory. 
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The  Multiplication 

Table- 

ree 

Four 

Five 

Six 

Seven 

Twice 

times 

times 

times 

tlL: 

times 

1  in    8 

1  is    4 

lis     5 

lis   6 

1  is     7 

2..    4 

|H    6  f 

2..     8 

2. 

10 

2..  12 

2  ..   14 

8..    6 

8..    9 

3  ..  12 

8  . 

15 

3..  18 

3  ..  21 

4..    8 

4  ..  19 

4  .     1G 

4.. 

20 

4  ..  24 

4  ..  28 

6..  10 

5  ..    15 

5  ..  '20 

5  .. 

25 

5..  30 

5  ..  35 

6      12 

6..  18 

6..  24 

6. 

30 

6..  36 

6  ..  42 

7..  14 

7 ..  ai 

7..  28 

7.. 

35 

7  ..  42 

7  ..  49 

8..  24 

8..  32 

8  . 

40 

8..  48 

8  ..  56 

9..  18 

27 

9  .    36 

9  . 

45 

9..  54 

9  ..  G3 

1 

10  ..  40 

10  . 

50 

10  ..  GO 

10  ..  70 

11 

11  ..  44 

11  . 

55 

11  ..  06 

11  ..  77 

12 

12  ..   48 

12.. 

60 

12  ..  72 

12  ..  84 

it           Ni 

IB 

Ten 

El« 

>vi  n 

Ivo 

6H                till 

times 

tin 

times 

1   ih 

1     1 

1  iri  10 

1    is     11 

1    is  12 

2  .. 

2   . 

18 

2  ..  20 

a . 

.     "22 

2    ..  24 

8  .. 

8  .. 

27 

8  ..  80 

:•>  . 

8    ..  36 

4    , 

4  .. 

4  ..  40 

4 

.    44 

4    ..  48 

6 

5  . 

45 

6  ..  50 

5  . 

.    55 

5    ..  60 

6  . 

8 

.    66 

6    ..   72 

7 

7  . 

7   .. 

7 

.    77 

7    ..  84 

64 

8  . 

HO 

8 

.    88 

8    ..  96 

9   .. 

9  . 

HI 

9 

9   ..108 

BO 

Ki  . 

1U  ..100 

in 

.  L10 

Ki    ..120 

11 

11   . 

11     L10 

11 

.  121 

11    ..182 

12 

.120 

12 

12     .1  :i 

22  ed  that  Multiplication  is 

a  in  n  we  Bay  that  9  timei 

nit,  it    4  iiml   4  and  4  be    added 

iumiiIhts  :i  mid  4  in   called   a   Factor  of 

If  «.•  had  to  f'ui.l  the  valuo  of  4  times  67,  we 
proceed  ♦bus  : 

07 

rt7 

07 
67 


Ml 
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Now  since  the  figures  in  each  vertical  line  are  the 
same,  we  may  save  ourselves  the  trouble  of  addition,  by 
learning,  from  the  Multiplication  Table,  the  numbers 
that  result  from  adding  the  same  number  four  times. 
Then  we  may  write  the  operation  in  a  shorter  form, 
thus  : 

67 
4 

208 
The  process  will  stand  thus : 

Four  times  7  is  twenty-eight ;  we  set  down  8  in  the  place 
of  units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times  6  tens  is  24  tens,  and  adding  2  tens,  the  result  is 
twenty-six  tens,  that  is  two  hundreds  and  six  tens  ;  we  set 
down  6  in  the  place  of  tens,  and  2  in  the  place  of  hundreds, 
and  the  final  result  is  268. 

Here  67  is  called  the  Multiplicand, 
4  is  called  the  Multiplier, 
268  is  called  the  Product. 

23.  The  symbol  x,  placed  between  two  numbers, 
expresses  that  the  second  is  multiplied  by  the  first,  and 
the  whole  operation  in  the  example  just  given  is  briefly 
expressed  thus  : 

4x67  =  268. 

9A.  Next  observe,  that  the  multiplier  and  multipli- 
cand may  change  places,  without  altering  the  value  of 
th*>  Product. 

Thnp  «  X  4  =  4  X  8,  or  R  times  4  =  4  times  8. 
For  8  times  4  =  4-j-4-t~t. 

-  1+1  +  1+H 
+  1  +  1+1+1 
+  1  +  1  +  1+1, 

And  4  times  3       3+8+  +8 

-  1  +  1+Lj 

+  i+i+iJ 

Now  the  results  obtained  from  I  and  II  must  be  the 
same,  for  the  horizontal  columns  of  the  one  are  identi- 
cal with  the  vertical  columns  of  the  other. 
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25.  If  we  multiply  a  number  by  10,  the  product  is 
obtained  by  annexing  0  to  the  number,  that  is, 

10  x  064  -  8640. 

we   multiply  a  number  by  100,  the  product  is 
;iiod  by  annexing  00  to  the  number,  that  is, 

100  X  864  -  86400. 

So  by  annexing  000  to  a  number  we  multiply  it  by 
1  so  on. 

:ave  to  multiply  a  number  by  20,  we  may  first 
•.ply  it  by  2  and  then  annex  0  to  the  result,  und 
:inul  result  will  be  the  product  required.* 

Again,  if  we  have  to  multiply  a  number  by  200,  we 
may  first  multiply  it  by  2  and  then  annex  00  to  the 

The  m  (ixpressing  the  result  of  multiplica- 

of  this  kind  in  practice  is  as  follows  : 

We  multiply  4270  by  700  and  142W  by  6000  thus  i 


700 

14289 
6000 

9898*200 

86484000 

Examples 

(*i) 

Find  the  V  \  eases  of  Multipli- 

l    08. 
DM    H7  i  l  ;.         (C,     7  times  128, 

•47. 
3,  R,  7,  9. 

70. 

y  87420  )..  1,  &0UO0,  80000000. 

26  ./</  mi 7  ' 
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The  form  of  the  operation  is : 

347 
28 

1041 
694 

7981 

The  explanation  is  this  : 

The  multiplier  is  made  up  of  two  parts  8  and  SO,  we  then- 
aultiply  847  first  by  three,  and  then  by  20,  and  add  tb 

two  results. 

Now      8X347=-:  1041. 

and      20x347-6940. 
m  setting  down  this  second  result  we  omit  ih*  zen>, 
because  it  will  have  no  effect  on  the  addition  which  ha^ 
to  be  performed. 

Examples.    (▼«) 

Multiply 

(1)  23  by  1 5.  (2)  87  by  29.  (8)  45  by  36. 

(4)  70  by  26.  (5)  125  by  24.  (6)  827  by  42. 

(7)  205  by  43.  (8)  307  by  98.  (9)  2684  by  85. 

(10)  57296  by  27.  (11)  84293  by  88.  (12)  7629802  by  76. 

Ex.  (2).  To  multiply  84007  by  218. 

84007 
213 


102021 
84007 
68014 

7248491 


Here,  when  we  multiply  84007  by  200,  the  result  is 
6801400,  and  toe  omit  the  two  zeros  at  the  end,  being 
careful  to  put  the  4  in  the  place  of  hundreds. 

Observe  that,  in  all  cases,  the  first  figure  on  the  right 
of  each  partial  product  will  be  in  the  pome  vertical  lkir 
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with  the  figure  by  which  we  are  multiplying:    #aus,  in 

■  cample  just  given,  the  4  in  the  thud  product  is  in 

the  same  vertical  line  with  the  2  by  which  we  multiplied. 

Ex.  (8).  To  multiply  30047  by  21009. 

8004V 

210U9 


270423 
80047 
60094 

a  631257428 

Hero  flu'  first  figure  on  the  right  of  the  second  pro 
ict  stands  iu  the  place  of  thousands,  because  we  ace 
Multiplying  80047  hy  1000. 

Ex.  (4).   To  multiply  70107  by  3700. 

7H407 

;;7oo    . 


49284900 

211221 

16900 

• 
*  t     1.  ■ 

Examples-    (viii) 

Multi 

ply 

1 

(2) 

U 

' 

0'<)    7 

86031)  l.v  ■•■                        ('.») 
(Ill 

( l  •>) 

(17) 

(19) 

(36 

(27) 

704  l.v  170. 
<)17  by  406. 

(7)    7869  by  600ft 
79802  by  4007. 
642867  by  90807. 

427964  178. 
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Ex.  (5).  To  find  Ou>  continued  product  of  14,  8,  arid 
70. 

Here  we  first  multiply  14  by  8,  and  then  multiply  the 
product  by  70,  thus  : 

14 
8 

112 
70 

7840 
that  U,  14  x  8  x  70  =  7840. 

Examples-    (ix) 
Find  the  continued  product  of 
(1)     18,  19  and  20.  (2)     436,  73.  12  and  6. 

(3)     8476,  2800,  70010  and  2008.     * 

27.  When  a  number  is  multiplied  by  itself  once, 
twice,  three  times,  -»  .  .  the  resulting  products  are 
called  the  second,  third,  fourth,  .  .  .  Powers  of  the 
number.  The  process  is  called  Involution,  and  the 
Power  t<>  which  the  number  is  raised,  is  expressed  by 
the  number  of  times  the  number  has  been  employed  a3 
a  factor  in  the  operation. 

The  term  square  is  usually  employed  instead  of  second 
power. 

The  term  cube  is  usually  employed  instead  of  third 
power. 

Thus,  144  is  the  square  of  12,  because  12x12  —  144. 
64  is  the  cube  of  4,  because  4x4x4  =  64. 
81  ia  the  fourth  power  of  3,  because  8X8x8x8=81 

Examples-    (x) 

Find  the  squares  of 

15.  (2)     24.  (8)     40.  (4)     57. 


69.  (6)    72.  (7)    87.  (8)     100. 

'9)  (10)     237.        (11)    625.         (12)    897. 

(18) 

And  the  vibes  of 
(14)     11.  (15)     18.  (16)     25.  (17)     47. 


18)     68.  (19)     193.         (20)     100.         (21)     257. 

hi)    356.        (23)    539.        (24)    704-        (25)     987. 
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V.    Division. 

28.  Division  is  the  process  by  which,  when  a  product 

md  we  know  one  of  the  factors,  the  other  fac- 
tor is  determined. 

The  product  is,  with  reference  to  this  process,  called 
• 

The  given  factor  is  called  the  Divisor. 

The  factor,  which  has  to  be  found,  is  called  the  Quo- 

29.  The   operation   of  division   is   denoted   by  the 

Thus  12  -r  8  signifies  that  12  is  to  be  divided  by  8. 
The  Ra-  ition  is  denoted  In-  writing  the  Divi- 

i  over  the  Divisor  with  a  line  drawn  between  them, 

thus, 

this  Chupter  we  shall  beat  only  of  cases  in  which 
ad  contains  the  Divisor  an  exact  number  of 
timet. 

30.  For   small   numbers,    the   Multiplication   Table 

;ns  of  solving  questions  in  Division. 
;mco,  flinoe  12  =4x8, 

12  -+-  4  =  8,  and  12  ~  8  «  4  ; 
and  fino*  X  8, 

'    -  8,  and  96 -5-  8=12. 

■no  number  by  another,  we  find 
nee  the  hitter  in  contained  in  the  former, 

18  by  which  we  can  discover  how 
fcained  in  another  will 
ion.     Such  a  process  is  explained 
by  Ui«  bieh  ire  shall  now  ■ 

17. 

140, 

10,  !'."  ' 

.1  in  Id 

take  awn  U)8,  and  find  how 

•  | 
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we  shall  find  how  many  times,  more  than  twenty,  the 
Divisor  is  contained  in  the  Dividend  408. 

Now  408-840  =  68,  and  this  number  contains  17 
)\\st  four  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also 
four  times,  that  is,  the  Quotient  resulting-  from  the  div- 
ision of  408  by  17  is  24. 

This  process  is  represented  more  briefly  thus : 

17)408(30+4 

340 

68 
68 

Hence  408  -  17  -  24. 
And  yet  more  briefly,  availing  ourselves  of  the  notation 
by  which  the  local  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17  )  408  (  24 
34 

68 
68 

—      V 

Ex.  (2).  Suppose  we  have  to  divide  89012  by  10  : 

Divi»or    Dividend    Quotient. 
17)     89012      (6236 
85 

40 
84 

61 
61 

102 
102 

We  first  find  how  often  17  is  contained  in  89,  and  as  it 
is  contained  five  tunes,  we  set  down  5  as  the  first  figure 
in  the  quotient,  then  multiply  17   by  5,    and  substract 
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tin-  result  85  from  the  89:  to  the  remainder  4  we  annex 
tlu'  next  figure  in  the  dividend  ;  then  as  17  is  contained 
iu  40  twice,  we  set  down  2  as  the  second  figure  in  the 
quotient,  then  multiply  17  by  2,  and  suhstract  the  result 
B4f  t  the  40;  and  proceed  by  similar  steps  to  t1"* 
and  of  the  operation. 

Ex.  (3).  Divide  920576  by  23. 

23)  920575  (40055 
92 

057 
40 

115 
115 

o,  when  we  bring  down  0,  the  third  figure  of   the 

dividend,  28  u  not  contained  in  it ;  we  therefore  set 

down  <>  ;i  i  the  Beeond  figure  of  the  quotient,  and  when 

•lie.'  down  f ,  tlic  fourth   figure  of  the  dividend,  23 

•  i  oontained  in  5 ;  we  therefore  set  down  another  0 

as  tli«-  third  figure  of  the  quotient.     When  we  then  bring 

down  7.  tli.-  next  figure  of  the  dividend,  23  is  contained 

.  kfriotj  and  the  operation  prooeede  easily. 


Examples-    (xi) 


(ll     lHhyB.  (2)     27l>y9. 

Ht  I,y7.  (4)     183  by  12. 

((5)    2:i*  by  17. 
i 
(Mi    6499  l>\  498, 
(ih  M17.  (I  by  946. 

L  by  858. 

(It.; 

10781626  by  6J  12. 
I>y  2019. 

I  by  2H7. 
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1105584398000  by  17072. 
85088008828434  by  74291. 
8G9 187022085 112  by  05482. 
837741350152459  by  98989. 
58376828009  by  G42807. 
2959990905442  bv  9804302. 
261449109180  by  8723694. 
32.  Tf  any  two  of  the  three  numbers  that  form  the 
Divisoj ,  Dividend,  and  Quotient  "he  given,  we  can  find 
the  third.. 

For  Dividend-rDivisor==  Quotient. 
Dividend-f-Quotient==  Divisor. 
Divisor  x  Quotient  =  Dividend. 

Examples-    (»i) 

(1  The  Dividend  is  1171692,  the  Divisor  342.  Find  the 
Quotient. 

(2)  The  Dividend  ia  149201,  the  Quotient  23.  Find  the 
Divisor. 

(8)  The  Divisor  is  987,  the  Qnotiant  64852.  ^nd  the 
Dividend. 
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33-  When  the  Divisor  is  not  greater  than  12,  the 
process  of  division  may  be  greatly  abridged. 
Suppose  wo  have  to  divide  92368  by  8. 
The  operation  is  set  down  in  the  following  form : 
892368 


11546    Quotient. 

The  following  is  the  process : 

Since  8  is  contained  once  ia  9,  with  1  as  remainder,  we  set 
down  1  under  the  9,  and  rnont  .  the  remainder  1  to 

the  2,  reading  the  result  as  12  :  then  since  8  is  contained 
once  in  12,  with  4  as  remaind<  r,  wo  set  down  1  under  the  2, 
and  prefix  4  to  the  8,  l   suit  as  43  ;  then  since  8 

t*  oontaim  3  as  remainder,  we  6st 

tiowu  6  uuder  the  th.'eo,  and  prefix  8  to  the  0,  reading  the 


28  DIVISION. 

rea.  \  as  86  :  then  since  8  is  contained  fvwr  times  in  86,  with 
4  remainder,  we  set  down  4  under  the  6,  and  prefix  4  to 
-.  r  adiii£  the  result  as  48  :  then  since  8  is  contained  six, 
times  in  48,  with  no  remainder,  we  set  down  6  under  the  8, 
and  our  operation  is  completed. 

Next,  suppose  we  have  to  divide  11042304  by  12* 
The  operation  is  set  down  thus : 
12111042804 


920192     Quotient. 


The  following  is  the  process  : 

We  must  take  three  figures  before  we  obtain  a  number 
■1  contains  12 ;  then  we  say  12  is  contained  nine  times 
in  110,  with  2  to  carry  on  ;  then  12  is  contained  ttcice  in  24, 
and  there  is  nothing  to  carry  on  ;  then  12  is  not  contained  at 
all  in  2,  we  therefore  set  down  0  under  the  2,  and  carry  on 
on  12  jb  contained  in  23  once,  with  11  to  carry  on ;  then 
12  is  contained  in  110  hum  times,  with  2  to  carry  on:  lastly, 
12  i«»  contained  in  24  twice  exactly. 

Examples-  (xiii) 


(2)    72/5961  by  8. 
v4.  (4)     8749320  by  5. 

124  by  6.  (6)    8604221  bj  7. 

(8)     4862017  by  11. 

v  9. 
li.yJl.   (12)  86089882405004  by  12. 

.ide  each  <>f  t!.  g   numbers  by  2,  8,    and  1 
separately: 

(18)    4208924.     (14)  18,      (15)    87540018884 
io  following  numbers  by  6,  8,  and  9 
Mparsteiy  I 

(18)    44688030  (18)    B8466T00O. 

ideMOh  s  by  7,  11,  and  12 
Mpnrtitely  I 

(10)    7071848.  187818 


i 
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VI.  On  the  Resolution  of  Numbers  into  Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
which  is  the  opposite  of  that  which  we  call  multiplication. 
In  multiplication  we  determine  the  product  of  too  given 
factors  ;  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,    and  the  factors  have  to  he  found. 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  the  factors  of  21  are  8  and  7, 
the  factors  of  55  are  5  and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
product,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors. 

Thus  9  and  6  are  factors  of  54  i 

and  the  factors  of  9  being  3  and  8, 
and  the  factors  of  6  being  2  and  8, 

the  number  64  can  be  split  up  into  four  factors,  2,  8.  8,  8. 

37-  Prime  numbers  are  those,  which  have  no  exact 
devisor  but  themselves  and  unity. 

Thus  2,  8,  5,  7,  11,  13,  17,  19  are  Prime  Numbers. 

Composite  numbers  are  those,  which  can  be  resolved 
into  factors,  eacli  of  which  is  greater  than  1. 

Thus  4,  6,  8,  9,  10,  12,  14,  16,  10,  18  are  Composite 

N  ambers. 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers  :  thus 

4  =  2X2;  6  =  2x3  ;  8  =  2x2x2;  9  =  8x8. 

Hence,  in  resolving  a  large  number  into  factors,  we 
divide  it  by  any  small  prime  number,  by  which  wp  know 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactly  divisible, 
anil  proceed  in  this  way,  till  the  quotient  is  1  ;  then 
the  divisors  are  the  factors  required. 


23 
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Thus,  to  hnd  the  factors  of  2520  : 
2        2520 


8 

1260 

2 

630 

8 
8 

815 
105 

5 

85 

7 

7 

1 

Hcnoe  2520  =  2x2x2 ^3x8x5x7. 

I:i  practical  arthinetio  we  seldom  require  to  find  all 
the  factors  of  a  coinpobito  number,  but  very  frequently 
we  want  to  know  whether  a  number  is  exactly  divisible 
by  a  particular  luiiuoer. 

The  student  will  find  it  of  use  to  remembor  the  follow- 
of  numb 

A  number  is  exactly  divisible 

by  2  •  i  is  0  or  ao  even  digit,  as  426 ; 

8  wi  ii  divisible  by  8,  as  679 ; 

■  by  4,  us  2;>Oi ; 
by  H,  u.n  25256; 

divisible  by  9,  us  275205 ; 


11  im  of  tb 

uc  0  or 
»by  11. 

•Examples-  (rr) 

•iibers  bo  exactly  didj- 
11. 
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1)     117.  (2)     288.  (3)     405. 

4)    1050.  (5)    23472.        (G)    42840. 

(7)     27464.         (8)     82495,         (9)     84732. 
(1U)    6480.        (11)     619182718. 
Note. — Wo  havo   inserted  these   remarks  at   this  point, 
because,  in  attetnptin«,'  to  resolve  a  large  number  into  factors, 
it  is  well  to  know  whether  the  attempt  to  divide  it  by  2  or  8 
or  5,  &c,  will  be  successful. 

The  student  may  now,  following  tho  in structions  given 
in  Art.  88,  work  another  sot  of  Examples. 

Examples,  (xvi) 

Besolvo  into  prune  factors  : 

(1)      18.         (2)        24.           (3)  27.  (4)  82. 

(6)       30.        (6)        89.  •        (7)  43.  (8)  61. 

(9)       64,       (10)        67.         (11)  72.  (12)  85. 


(IS)       91.       (14)         99.         (161       109.         (1G)       105. 
(17)     108.       (IK)       112.        (10)      182.        (20)       170. 


(21)     288.        (22)       482.         (281       525.         (2-4)       626. 

(26)    729.       (20)      999.        (27)    1296.        (28)     17Ga 

(29)     5700. 

39.  The  process  of  Multiplication  may  often  bo  made 
shorter  when  the  Multiplier  is  a  composite  number,  by 
revolving  it  into  two  or  mora  feu  ■ 

Thus  if  we  have  to  multiply  2579825  by  50,  we  may 
resolve  GC  into  the  factors  8  and  7,  and  proceed  thus, 

25791 

8 


20638000 
7 

1444, 


The  advantage  of  this  method  will  bo  more  apparent 
when  we  come  to  multiplication  of  sums  of  money, 
weights,  and  rneasuros. 

Examples,    (xvif] 

Multiply,  after  resolving  the  multiplier  into  fact  ve 
not  greater  thar 
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(1)    847  by  14  (2)    428  by  22. 

(8)    6462  by  27  (4;    8497  by  86. 

(6)  8573  by  49.  (0)    28472  by  56. 

(7)  49273  by  63.  (8)    90728  by  182. 
(<*)    90725  by  360.         (H")    40207  by  108.    . 

(11)     30729  by  1320.       (12)     704075  by  14400. 

40-    86  also  we  may  often  simplify  the  process  of 

division,  when  the  Divisor,  though  greater  than  12,  can 

be  made  up  by  factors  each  not  greater  than  12.     For 

an  divide  the  Dividend  first  by  one  of  these  factors, 

and  then  divide  the  Quotient  by  a  second  factor,  and  so 

Suppose  we  have  to  divide  472G8540  by  45. 
Here  45  oan  be  made  up  of  the  factors  9  and  5. 


9 


47268540 


5      5252060 


1060412 

Examples-    (xviii) 
Apply  the  process  just  explained   in  the  division   of 
14.  (2)    6791040  by  16. 

18.  27. 

(r,  (6)    2095501072  by  49. 

.  r,0. 

(!,»)    57667082  by 
(12)    565184160  by  720. 
100. 

VII.  Inexact  Division. 

41.  in  which  the 

.  /   Dumber  of  times  in  the 

*  '  v  7. 

21,  it  >t    we  m  2a 

f 
w<<  i  n  over. 

i,    and    2   the 
lor. 
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81 


Again,  if  we  have  to  divide  724G(J  by  53,  we  proceed 
thus, 

63)  72409  (1867 
53 

194 
159 

856 
818 

889 
871 

18 

Henoe  the  Quotient  is  1867,  and  the   Remainder  18. 

Note. — If  we  multiply  the  Quotient  by  the  Divisor,  and 
add  tiie  Remainder  to  the  product,  the  sum  must  be  equal  to 
the  Dividend. 


VmJ 

Examples- 

(xixj 

Jivici 

e 

3492  by  87. 

(2) 

486296  by  41. 

3) 

872968  by  47. 

(4) 

57092  by  65. 

(5) 

7492786  by  71. 

(6) 

82749325  by  98. 

(7) 
(9) 

87467  by  103. 

(8) 

978462  by  409. 

82715-253  by  728. 

(10) 

974004562  by  1009. 

(ID 

48237654  by  4821. 

(12) 

68725642903  by  6871 

42.  When  we  employ,  in  cases  of  inexact  division, 
the  method  of  short  division,  after  breaking  up  the 
divisor,  into  component  factors,  as  in  Art.  40,  the  re- 
mainder will  be  found  by  a  process  now  to  be  explained. 

Ex.  (1).  Divide  43276  by  21. 


21 


43276 


14425  and  l*unit  over, 


2000  and  5  parcels  of  8  units,  or  15  units  over. 
Whence  the  Quotient  is  20G0,  and  the  Remainder  is 
16  + 1,  or  16. 


I  DTEXACT    J>m3JON. 

F..x.  (2).  Divide  672048  by  125. 

!5  572948 

5  114589  and  8  units  over, 
gi  2*2917  and  4  parcels  of  5  units,  or  20  units  over. 


4583  and  2  parcels  of  25  units,  or  60  units  over 
Whence  the  Quotient  is  4683,  and  the  Remainder  u 
60  +  20  +  8,  or  73. 

Example*,    (xx) 
Divide,  employing  Short  Division., 
(1)    4153  hv' 15.  (2)     5R7595bytS. 

(3t    42813  i>v  18.  (4)     428072  by  21. 

72  by  2.5.  (0)    609024971  by  27. 

(7)    2825780  by  BR  (8)    S642890  by  85. 

(0)    850599  by  48.  (10)    R274918  by  04. 

(11)    280047914  by  77.      (121    419421  by  90. 
(14)    95879  by  189. 
•-'10. 

43.  In  dividing  a  number  by  10,  vne  have  merely  to 
mar!.  the  other  figures  giving  the 

quotient,  and  (ho  figure  marked  off  the  romninder. 
Thus  210)107-4-10  =  240019  with  remainder  7. 

Again,  to  divide  4230"J(>>76  by  20,  wo  might  proceed 

fliUfl, 

''■75 


1  6  nniti  < 

L0  nnftfl  error; 

not  the  Qnt.ripnt  \<\  2U07RH,  and 

ten  more  briefly  thus : 

.dor. 
Again, 

;re» 
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from  divisor  and  dividend,  and  fhid  tlio  quotient  and 
remainder  by  a  similar  process. 

44.  It"  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Remainder  be  given,  we 
can  find  tlie  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given. 
Multiply  the  Divisor  by  the  Quotient,  subtract  tlie  result 
froni  the  Dividend,  and  you  have  tho  Remainder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  tho  Quotient,  add  the  Remainder 
to  tho  result,  and  you  have  the  Dividend. 

8.  Let  Divisor,  Dividend,  and  Remainder  bo  given. 
Substract  tho  Remainder  from  tiro  Dividend,  divide  the 
result  by  tho  Divisor,  and  you  have  the  Quotient. 

4.  Lot  Quotient,  Dividend,  and  Remainder  be  given. 
Substract  the  Remainder  from  tho  Dividend,  divido  the 
result  by  the  Quotient,  and  you  have  the  Di visor. 

Examples-    (zxD 

(1)  Tho  Divisor  is  25,  tho  Dividend  4270,  tho  Quotient 
171.     Find  the  Koinainder. 

(2)  The  Divisor  is  312,  the  Quotient  1881,  tho  lieniuinder 
67.     Find  tho  Dividend. 

(8)  Tho  Divisor  is  GOG,  tho  Dividend  372140,  tho  Rem&in- 
icr  215.     Find  tho  Quotienu 

(4)  The  Quotient  is  2910,  tho  Dividend  8TC&J37,  the  Be- 
uiaindor  317.     Find  the  Divisor. 


VTIX.  Methods  of  Verifying  the  Operations  and 
some  Practical  Methods  of  Shortening  Labox  -~ 
the  Fundamental  Bales. 

45.  Addition.  The  usual  verifioaLion  is  to  add  both 

upwards  and  downwards,  and   boo  if  tho   sums   agree. 

This  is   generally   sufiieiont.      Another   method  is  to 

draw  a  horizontal  lino   across  tho   middie  of  the   sum 

dd  it  in  '  he  wiur  of 
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the  two  answers,  which  must  agree  with   the  work  it  is 
to  verify.     If  it  be  a  very  long   sum,  it  may   be  divided 
tiirce  parts  by  two  horizontal  lines,  and  the  three 
uatesuuis  found,  <fec. 

46,  Subtraction.  The  correctness  of  the  result  in 
action  may  be  tested  by  adding  the  remainder  or 
once  to  the  subtrahend,  when  the  result  ought  to 

be  the  same  as  the  top  line  or  minuend. 

47.  Multiplication.  The  proof  of  multiplication  by 
V  out  tlie,  nines  depends  on    the  following  property 

of  numbers : — 

Any  number  divided  by  nine  will  leave  the  seme  re- 
ler  'is  the  sum  of  its  digits  divided  by  nine. 

This  will  be  evident  from  the  following  example: 
6783  _  6000        700        80        Ji_ 
9     —     9    +    9    +    9    +  9 


=  (666  +  i)  +  (77+*)+  (8  +  f+S) 

B+7+8+8 


=  M6+77+8+|+J+|+8 


=  W1+:        » 

bat  the   remainder,   arising 
f  6788  by  0  is  tho  same  as  that  aris- 
Bum  of  tho  digits  by  9. 
a  in  tho  form  of  tho  following 

•"  :/or  digit  \fu/tiplic<ind  by  9, 

<!>t.     I)iv  ■  m  of  the  digite 

winder.     Mul- 

:  th*  two  r  divide  the  mutt  by  p, 

//"  the   /rrocess  / 
this  n  ■■■■■■tinder  obtained 

6y  Viking  ll.it  turn  of  the  digit*  in   (>".'  i'rtxluct  and  divid- 

we  mult;  1    l>v  854  the  pro- 
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Sum  of  digits  in  Multiplicand  =  24, 

and  24-f-9  gives  remainder 
Sum  of  digits  in  Multiplier  =17, 

and  17-7-9  gives  remainder 
First  remainder  X  second  remainder  =  48, 

and  48-7-9  gives  remainder  3. 
Sum  of  digits  in  the  Product  =  80, 

and  80-7-9  gives  remainder  3. 

This  so-called  proof  is  defective  as  a  proof  in  the 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figures  in  the  product  he  misplaced, 
as  87  for  78. 

2.  If  errors  he  made  which  counterbalance  each  other, 
as  85  written  for  62,  the  sum  of  digits  in  each  case 
being  the  same. 

8.  If  0  be  written  for  0,  or  0  for  9,  or  either  be 
omitted  or  inserted  too  often. 

48.  Division.  To  prove  division,  multiply  the  divisor 
by  the  quotient,  and  add  the  remainder,  if  there  is  one, 
to  the  product.  If  the  result  is  equal  to  the  dividend, 
we  have  a  verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
proof  is  less  direct  than  in  multiplication.  For  instance, 

divided  -I  17  by  29  the  quotient  is  14  with  remainder 
11.  The  most  convenient  form  in  which  to  apply  the 
proof  of  nines  is  to  write  this  in  the  form  of  29  x  14  -f- 11 
=  417.  The  remainder  gives  2x5  +  2  or  12.  This 
remainder  and  the  dividend,  417,  divided  by  9,  givo  a 
remainder  8,  which  therefore  proves  the  work. 

49.  Arithmetical  Complement.  The  arithmetical 
complement  of  a  number  is  dclined  to  be  the  difference 
between  any  given  number  and  the  unit  of  the  next 
superior  order  ;  thus  6  is  the  arithmetical  complement  of 
4,  47  of  58,  8468  of  1532,  and  so  on,  being  the  differ- 
ences respectively  of  4,  53,  1582,  and  10,  100,  10000, 
the  next  superior  units  of  these  numbers.  Conversely, 
also,  4,  53,  1532  are  the  arithmetical  complements  of  6, 
47.  8468  respectively. 
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The  arithmetical  complement  of  a  number  may  be 
found  by  tho  following  rule  : — 

Berlin  at  the  left  hand  and  subtract  every  figure  from 
9  until  the  laM  ;  subtract  that  from  10. 

The  arithmetical  complement  may  be  used  to  find  the 
difference  between  two  numbors,  thus  :  if  239  be  sub- 
tracted from  576  the  remainder  is  837.  But  if  7G1,  the 
arithcmetical  complement  of  289,  the  less  number,  be 
added  to  576,  tho  greater,  the  sum  will  be  1837,  one 
unit  (1000  in  this  case)  of  the  next  superior  order 
greater  than  the  difference  of  the  two  numbers.  By 
removing  this  unit,  the  number  will  bo  left  equal  to  tie 
difference  of  289  and  576  ;  so  that  tho  difference  of  the 
two  numbers  can  be  found  by  addition.  The  arithmetical 
eomplcment  may  be  written  thus  1701,  with  the  sub- 
tractive  unit  on  tho  left,  which  when  added  to  576,  the 
gum  will  be  837,  the  additive  and  subtractive  units 
being  together  equal  to  zero. 

thod   is  employed   with   great  advantage  to 
find'.  of  several   numbers  when   some  of 

them  are  additive  and  some  subtractivc.     Thus,  if  tv« 
liave — 

8705-1532-2319+8750-5104 
Wo  arrange  them  as  follows  : — 


3798 

A.  C.  of  1689  is 

18408 

" 

1 

*'    5104  M 

14896 

B890 

tho  asjre.Tate  r 

60-  Contraction  tv  Moxttflioatiow. — The  mnl' 

■  I'.)  LDolosiva,  may  be 

h>l  //"•>'  fha  I/mis' 

■  I  (hr  Jii/urr   of 
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Ex.  1.     Multiply  2884  by  19. 

2384 
19 


45298 


4X9  =  36 ;  set  down  6  and  carry  8. 
8x0-f- 8  carried-f-4,  the  units  fig-ir"  of  the  multiplicand 
=  79 ;  set  down  9  and  carry  7. 

8x9+7  canied-f-8.  the  tens'  figuro  of  the  multiplicand 
=  42  ;*set  dowr.  2  and  carry  4. 

2x9-f"l  carried-f-3,  the  hundreds'  figure  of  the  multipli- 
cand =  2;")  ;  set  down  5  and  cnrry  2. 
2  carried+2,  the  thousands'  figure  of  the  multiplicand 
•  ;   set  down  4. 

The  baekfigturt  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  80,  and  be- 
tween 80  and  40,  by  adding  to  the  number  to  be  carried 
the  double  or  tho  treble  of  the  figure  of  the  multiplicand 
just  multiplied. 

Ex.  2.  Multiply  34578  by  999. 

Here  84578000  =  1000  times  S4578. 
and  84578=     1 


84548422  =  999  times  34578. 

Ex.  8.  Find  the  product  of  84578  by  G99. 

Hero  699  =  700-1 
And  24204600  =  700  times  34578. 
84578  =      1       ' 


24170022  =  609  time*  8457S. 


Henoo,  any  number  can  be  multiplied  by  99,  999, 
9999,  &c,  by  annexing  2,  8,  4,  &c,  ciphers  to  the 
multiplicand,  and  subtracting  the  multiplicand  from 
this  product.  And  in  a  similar  way  any  number  can 
oo  multiplied  by  another  composed  of  a  repetition  of 
the  figure  with  any  other  figure  in  the  highest  place, 
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Ex.  4.  Multiply  9648287  by  878427. 

9643287 

(878)(42)(7) 

7  times  the  multipland  =  67503009 

42  times     the  multiplicand  —  6  | 
times  7  times  multiplicand  =  6  V  =  405018054 
times  67508009  ) 

878  times  the  multiplicand  \ 

=  9times    42    times    the  I  =  8645162486 

muluitmlicand  --  9  times 

405018054  j 


8649280169549 

To  Square  an?  Numbeb  ending  in  5, 

Square  the  5  and  write  down  the  result  ;  then  in- 
crease the  number  to  the  left  of  5  by  1,  and  multiply 
this  sum  by  the  number  to  which  the  1  waa  added. 
Bet  this  produot  to  the  left  of  the  25  and  the  number 
thus  formed  will  be  the  result  required. 

Ex.  Find  the  square  of  75. 

5  squared  —  25. 
Add  1  to  7  and  multiply  by  7  and   place  the  66  to  the 
toft  of  the  25.     562>  mil  required. 

51.  Abbreviations  in  Division.  Since  4x25  is  100, 
and  8x  125  is  loco,  the  division  by  25  will  be  effected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figure  from  the  product.  The  division  by  126  will 
be  effected  by  multiplying  the  dividend  by  8,  and  cut- 
ting off  th<  but  threo  figuros  from  tho  product.  Ir 
i  ntT,  when  divided  respectively 
uunder,  and  those  left  will  be  the 

At.  by  !>,  09  ,  by 

,  munbei    by  10,  100, 

king    tho    sum  of   the 

■OOOMMVQ  remainders  for   tho  true  remainder;  except 

when  thPsui:  latter  exceeds  tho  next  higher 

in  that  ca«e  both  the  quotient  and  remainder  must 

'cruMed  by  unity. 
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Ex.  Divide  65874  by  99. 

100 )  658,74 

6,58 

6 


665,89 
Here  the  sum  of  fcial  remainder  is  188,  and 

both  the  quotient  and  remainder  must  be  increased  by 
unity.  The  reason  of  this  we  Leave  as  an  exercise  for 
the  student. 

There  is  a  method  of  dividing  one  number  by  an- 
other,   termed   the    Italian    method,  which  materially 
the  process.     In  this  method  all  the  partial 
subtrahends  are  omitted,  and  only  the  partial  remain- 
retained  in  the  working. 
Ex.  Divide  108419716121  by  5738. 

678B)  108419716121  (  1874S005 

60589 


453257 
27761 


41 
2121 

I  ,6  iinal  rem. 

Tho  first  step  is  simply  subtraction,  giving  5058  for 
remainder.  The  work  of  the  next  step  is  as  follows : 
8  times  3  is  24  :  4  from  9  gives  5  (which  put  down) 
and  carry  2.  8  times  8  and  2  give  QC> :  6  from  8  gives  2 
(which  put  down)  and  carry  6.  8  times  7  and  6  give 
62  :  2  from  5  gives  3  (put  down)  and  carry  6.  8  times 
5  and  6  give  46  :  46  from  50  gives  4  (put  down.) 

It  sometimes  happens  that  one  has  also  to  be  carried 
from  the  subtraction.     For  instance,  in  this  case — 

578y  )  50581 ( 8  • 

4317 
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We  say :  8  times  8  is  24 :  4  from  11  gives  7  (put  down) 
and  carry  8  rinstatd  of  2).  Then  8  time?  8  and  8  give 
67  :  7  from  8  gives  1  (put  down)  and  carry  6,  &o. 

IkaamiHation  Fapers. 
I. 

(1)  Bxpress  in  words,  4237495 ;  an  1  in  fi^ur^a,  six  hurt- 
dred  and  fifty-three  thousand  eight  hufldred  and  twelve. 
(*)  Find  the  Bom  of  21753,  83729,  4237,  and  80462. 

(3)  Find  the  difference  between  83293  and  78134. 

(4)  Multiply  8327  by  493,  and  50D42  by  307. 

(5)  Divide  8 ...  by  858. 

II. 

(1)  Write  in  figures,  twenty-five  millions  two  hundred  and 
*ven  thousand  '-*  hundred  and  thirty;  and  in  words, 
•  407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 

.id  and  eight. 

,     by  4337,  and  27004  by  870U. 
(4)  9  by  93,  firat  by  long  division  and  then 

!  show  that  the  results  agree. 

.    lion  and  bix,  fifteen  thousand 
•  ind  and  ten,  and  sixty  Laju- 
Irod  ;  uud  divide  the  result  by  9. 

III. 

(1)    Writo  in  tOl ;    and  in  fi^u:es,  one 

gather  the 

. .'  renoe. 

1  by  3704. 
■hort  division. 

four  ban* 
ty-flve  ui.liiuuf- 

(6)  Divido  the  prodaol  ol  723  and  347  uy  48 

IV. 
I    Ifcprwiu   in    flguros   lac    uumbar    represented    b> 

..;ort  division. 
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(8)  RMnw  to  prima  factors  66,  73,  and  114. 

(4)  Multiply  the  suai  of  83297  and  40025  by  the  difference 
between  789  and  694. 

(5)  By  how  inauy  doea  one  million  exceed  oue  hundred 
and  one  ? 

V. 

(1)  Divide  three  hundred  aud  fifty-th.ee  billions  eighi 
millions  nine  hundred  and  b->venty-t\vo  thousand  six  bun 
drud  and  two  by  5 '. 

(2)  Multiply  8976539  hy  9876. 

(3)  Resolve  into  elemaatary  factors  (i.  e.  prime  numbers 
40,  90,  and 

(4)  Express  in  Roman  Notation  24,  47,  an.l  173.    . 

[b)  Uuw  ininy  bricks  mij  be  taken  away  in  24  oartB, 
eaoh  taking  CoO  backs? 

VI. 

(1)  Explain  the  method  for  the  multiplication  of  two  num- 
bers, eaoh  consisting  of  several  figures,  30071 
by  20530,  explaining  the  reason  for  eaoh  step  of  the  process. 

(2)  Multiply  76894754  by  112756  in  three  linos  of  partial 
produ 

(8)  By  what  number  must  the  produot  of  tin  sum  and 
difference  of  8876  and  6684  be  in  creased  so  that  the  result 
may  be  exaotly  division  by  7350  ? 

(4)  A  drover  bought  527   sheep  at   $2  per  head;  twice  as 
many  calves  at  thrice  as  mueu  per  head,  19  cows  at  £29  per 
and   thrice  as  many  Parses  as  cows  at  four  tim«-s  as 
much  a  pioce.     How  much  did  the  whole  drove  cost  him  ? 

(~>)  O  le-half  the  sum  of  I  .v  i  numb  »r  i  •  433],  and  out 
tuo.r  di  is  3353.     Find  tilt    UUJ  -ocas. 

VII. 

(1)  Eight  head  of  cattle  at  $23  each,  and  7  horses  at  |89 
eaoh,  were  given  for  8  acres  of  laud.  What  was  the  land 
worth  per  acre  ? 

(2)  li  13  men  can  reap  a  field  in  76  days,  how  long  will 
it  take  19  men  to  reap  the  samo  fh>ld  ? 

(8)  A  mt-i  bought  an    qual  number  of  6heep  and  cows  for 
$6800.     Eaoh  sheen  cost  §3.i>0,  and  each  cow  $21.50.      How 
uny  ! 
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(4)  It  was  found  that  after  789  had  been  subtracted  375 
times  irom  a  certain  number  that  the  remainder  was  362. 
Find  the  number. 

(5)  The  ages  of  three  brothers  are  19,  17,  and  15  years, 
their  father   wills  them   his   property    worth    $35,700 

according  to  their  ages.     What  does  each  get  ? 

VIII. 

(1)  There  is  a  number  which,  when  divided  by  4  and  the 
quotient  diminished  by  35a  and  the  result  multiplied  by  10, 

the  product  decreased  by  the  difference  between  the 
metical  complements  of  7846  and  3479  gives  888.     Find 
the  number. 

(2)  If  5  lbs.  of  tea  are  worth  15  lbs.  of  coffee,  and  4  lbs. 
of  coffee  are  worth  8  lbs.  of  sugar,  how  many  pounds  of 
BUgar  are  worth  75  lbs.  of  tea  ? 

(8)  Find  the  number  from  which  if  13675  be  taken  the 
remainder  will  be  45209  le&s  27645. 

A.  horse  is  worth  8  times  as  much  as  a  saddle,  and 

together  are  worth  $2ul.     Find  the  value  of  the  horse. 

(5)     A  dealer  in  cattle  gave   $6400  for    a  certain  number, 

p  ti  of  them  for  $360i>  at  $18  each,  and  by  sc 

1.     For  how  m  ad  must  he  sell 

udur  to  tain  $3l)0  on  the  whole  ? 

(1)  Any  number  may  be  multiplied  by  5,  25,  125,  Ac,  by 

to  the  number, 
by  2,  4.  8,  dto.     Explain  the  reason  of 

. 
th  divisor  and  quotient? 
To 
I 

.rich  :is   tO 

rty. 
(4)  In  wiilkiug  a  o 

take  in  v. 

worth  $7770. 
■ 
One  of  bin  creditors  got  > 

Lifcor. 
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(1)  In  the  multiplication  of  numbers,  how  do  you  prove 
the  correctness  of  the  operation  by  casting  out  the  nines? 
Explain  and  give  reasons  for  the  rule,  aud  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  together  172311412  aud  987654321  in  three 
iinea  of  partial  products. 

(8)  Simplify  1-2+4-  8  +  10-  82+ 64- 128+256 -5 12+ 
1024-  2048+4096-8L92  +  16384-32708+65536  -131072+ 
26214 1  -  524288+1048576  -  2097152+419  4304. 

(4)  Divide  7864643457  by  9999. 

(5)  The  quotient  is  equal  6  times  the  divisor,  and  the 
divisor  to  6  tim^s  the  remainder,  and  the  three  together 
amount  to  516 ;  find  the  dividend. 

IX.    On  the  Method   of  Finding  the  Highest 
Common  Factor  of  Two  or  more  Numbers. 

52.  A  number  is  said  to  be  a  Factor  of  another  num- 
ber, when  the  latter  is  exactly  divisible  by  the  former. 
Thus  8  is  a  factor  of  12. 

A  number  is  said  to  be  a  Common  Factor  of  two  or 
nioro  numbers,  when  each  of  the  latter  is  exactly  divis- 
ible by  the  former.  Thus  3  is  a  Common  Factor  of  9, 
12,  and  15. 

The  Highest  Common  Factor  of  two  or  more  numbers 
is  the  highest  number  which  will  exactly  divide  each  of 
them. 

Thus  6  is  the  highest  Common  Factor  of  0,  12,  aud 
18,  and  9  is  the  Highest  Common  Factor  of  27,  86  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  h.  c.  f. 

For  small  numbers  the  h.  o.  f.  may  be  found  by  in- 
spection, and  by  way  of  practice  the  student  may  work 
the  following  examples,  applying  the  tests  of  divisibility 
given  in  Art.  88. 
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Examp1^- 

(xxii) 

Find  the  h.  c.  p.  of 

(I)     8  and  14. 

(2) 

12  and  80. 

(8)    40  ami  60. 

w 

86  and  90. 

(5)    48  an.l  144. 

(6) 

7,  14,  21. 

(7)     13,  27.  105. 

(9)    16.  64,  256,  1024. 

(8) 

82,  48,  128. 

(io; 

24,  51,  105, 

729. 

53.  In  largo  numbers;  the  factors  cannot  often  bo 
determined  by  inspection,  and  if  we  have  to  find  the 
h.  c.  f.  of  ttoo  such  numbers,  we  have  recourse  to  the 
following  Rule : 

Divide  Hie  greater  of  the  two  numbers  by  the  tests,  and. 
the  Divisor  by  the  remainder,  repeating  the  process  until 
no  remainder  is  left :  t)ie  last  Divisor  is  the  h.  c.  f. 
required. 

Thn3,  to  find  the  h.  o.  f.  of  6SU  and  1573,  we  proceed 
thus: 

689  )  1/573  (  2 
.     1878 

195  )  689  ( 3 

104  )  195  ( 1 
104 

91)104(1 
91 

18)91(7 
91 

Ilcnoc  10  ii  tlio  n.  0.  r.  "f  089  and  1578. 

H  rrffon  of  tho  above  procows  doponds  upon  the 

A  omm'i'i  f'ffm-  qf  any  i  ■  a  factor 

filet  <>J 

Tho*,  7iit  com  01 : 

j     ',  or  110; 
f  in  »U->  «  fMtrtr  ol  thnr  4Hf$vmO$t  'Ji  -  M  or  f,3. 
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AJmo,  7  is  a  factor  of  5  times  91,  and  of  any  other  multiple  of  91. 
And  7  is  a  faotor  of  8  times  28,  and  of  any  other  multiple  of  '28. 

Any  number  wbloh  is  a  faotor  of  G89  and  1573  is  a  faotor  also 
of  their  difference  195, 

and  is  therefore  a  factor  of  any  multiple  of  195  -e.  g.t  685, 

and  therefore  of  683  and  CS9, 

and  therefore  of  their  difference,  104, 

and  therefore  of  104  and  195, 

and  therefore  of  their  drfferenee,  91, 

an  I  therefore  of  91  and  1 

and  there!  .    difference,  13, 

and  therefore  of  91  and  13, 

and  therefore  since  13  is  a  factor  of  itself  and  91,  it  is  a  facto? 
of  the  given  numbers  689  anil  1573. 

Also,  19  la  the  Highest  Common  Factor  of  tin  given  numbers, 
for  it  has  been  shown  that  any  number  which  i3  afactorot  689  and 
157  I  is  also  a  factor  of  13,  and  ninco  18  is  the  highest  factor  of 
Itself,  it  is  the  Ilia/teat  Common  Factor  of  G89  nnd  1573. 

In  the  preceding  proof  it  may  bo  observed  that  the  quotient* 
vc  of  no  importance  to  the  result.  We  are  simply  finding  the 
difference  between  a  certain  number  used  as  a  dividend  und  a 
mi'llii/ic  uf  another  o  I  as  a  divisor.     This  multiple, 

ore,  need  not  always  be  leas  than  the  dividend,  and  it  will 
(Sclent  to  find  the  difference  between  the  dividend  and  the 
tworc$t  nmltiplo  of   the  divisor.      Attention    to  this  will  pome 
tiur.98  shorten  tho  labor.     Tbns  in  the  preceding  example, 
195)699 {4 
780 

91)105(8 

13)91(7 
91 

Examples-  (**Hi) 
Find  the  h.  c.  p.  of 

(1)    884  and  1206.  (2)    2272  nnd  8552. 

(8)  7455  and  17223.  (4)  12321  and  54345. 

(6)  09DG  and  10319.        (6)  1938  aud  2736. 

(7)  1169416.      (8)  126025  and  40115. 

(9)  1581227  and  10758766.  (10)  35175  and  236845. 

54.  If  the  n.  c.  r,  of  three  nnmbers  be  reqtiircd,  we 
first  find  the  n.  o."  ?.  of  two  of  the  numbers.  Then  the 
B.  c.  f.  of  this  result  and  the  third  number  will  be  the 
H.  o,  p.  roqui/W!. 
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For  example,  if  we  require  the  h.  o.  f.  of  851,   459, 
and  1017,  we  first  find  the  h.  o.  f.  of  851  and  459  to  be 
nd  then  we  find  the  h.  c.  p.  of  27  and  1017  to  be  9, 
which  is  therefore  the  h.  o.  f.  required. 

Examples-  (xxiv) 
Find  the  n.  c.  p.  of 

(1,     10,  20,  28.  (2)     1-1,  42,  56,  138. 

(8)     8»>5,  511,  808.  (4)     282,  200,  493. 

(5)     492,  1470.  1763.  (0)     148,  414,  592,  703. 

X- -Lowest  Common  Multiple. 

55.  A  number  is  called  the  Multiple  of  another  num- 
ber, when  the  former  is  exactly  divisible  by  the  latter. 
Thus  12  is  a  multiple  of  8. 

A  number  is  said  to  be  a  Common  Multiple  of  two  or 
more  numbers,  when  the  former  is  exactly  divisible  by 
of  tin.'  latter.  Tims  12  is  a  Common  Multiple  of 
2,  8  and  4. 

Tli'  Oman  Multiple  of  two  or  more  num- 

bers is  the  lowest  number,  which  is  exactly  divisible  by 

Tli  >west  Common  Multiple  of  4,  6  and 

12,  l  lowest   Common    Multiple  of   15,  20 

and  80. 

The  words  Lowest  Common  Multiple  we  shall  write 
briefly  i..  * 

56  u  o.  m.  of  two  numbers  we  have  the 

following  B 

vide  one  qj  hy  the  h.  o.  p.  and  multiply 

■itieiit  by  I  •  ■         iH  is  the  L.  0.  M. 

I  24  and  80. 
Tbt  1 9 

-2. 

i  .  o.  u.  <»l  -36x2-72. 

Notk.  e    Worf  tfusrefore. 

■Ml    U  i     till    it.  •     •     Ol      I  ftndB  '.,  Up  n  :'  I  1  (X9  UldM  - 

»lw>JI4X3« -liX JXl.Xi.   und  obvi< 
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mon  multiple  of  the  two  numbers   will  consist  of  the  product  of 
all  the  prime  factors  in  the  two  numbers  ;  or   the   least  common 

multiple  of  24  and  36  =  12X3X2  or — jj-   =  ?2' 

And  there  is  no  integral  number  less  than  72,  which  is  a  mul- 
tiple of  24  and  36. 

For  72  contains  21,  3  times,  36,  2  times,  and   3  and  2  being 

prime  to  each  other  : 

.„,       ,        ..  .   _,        ,  afl 24X36.   or   tne  least 

Wherefore   the  L.  o.  M.  of  24  and  36  —  —  y^ — 

common  multiple  of  two  numbers,   is   equal  to   their  product 
divided  by  their  highest  common  faotor. 

The  following  form  is  perhaps,  more  convenient  in  practice. 

24X36  36 

L.  C.  M.  of  24  aud  36  —     l2      =  24x  jg— 

The  it.  0.  M.  of  twomirabers  is  equal  to  the  product  of  either 
of  the  numbers  multiplied  by  the  quotient  arising  from  dividing 
the  other  by  their  highest  common  factor. 

Examples.  (*xv) 

Find  the  L.  C.  M.  of 

(1)  27  and  54.  (2)  88  and  108. 

(8)  683  and  844.  (4)  195  and  785. 
(5)  1000  and  2125.  (6)  3432  and  3575. 
(7)  986  and  2925.  (8)  2304  and  4032. 

(9)  2443  aud  4537. 

57.  To  find  the  l.  o.  m.  of  three  or  more  numbers,  we 
might  find  the  l.  c.  m.  of  any  two,  and  then  find  the 
l.  o.  m.  of  tho  resulting  number  and  of  a  third  of  the 
original  numbers,  and  so  on,  the  final  result  being  the 
l.  c.  m.  required. 

T'-us  to  find  the  l.  o.  m.  of  12,  20,  3G  and  54,  we 
mig      u-oceed  thus : 

the  L.  o.  m.  of  12  and  20  is  60, 
of  60  and  86  is  180, 
of  180  and  54  is  540; 
.-.  the  l.  c.  m.  of  12,  20,  36  and  54  ia  5 

But  in  practice  it  is  generally  more  convenient  to  pro- 
ceed by  the  following  Rule. 

Set  down  the  given  numbers  side,  by  side  ;  divide  by  any 
number,  comnwiciny  with  2,  3,  5  .  .  .  which  will  exactly 
divide   two  at  least  of  the  numbers  ;  set  down  the  quotients 
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and  t~t.  number*  thai  ere  not  exactly    du  .;/  the 

,  tide:  end  pn  this  tcai/i 

.    i    .  ■;•«,  irfocA  nr«  />/,'/«<?  io  oho  another, 
the  continued  product  of  ail  the  dioleora  and  tl*  number* 
in  this  Uuj  will  be  the  l.  c.  m.  required. 
Thus,  to  fiiid  the  l.  c.  m.  of  12,  20,  DO,  54. 
8    12,      ,80,64 

2:    0,10,15,27 


8  i    3,    5,  15,  27 
51    1,    5,.   5,    9 

1,    1,    1,    9 
.-.  L.  o.  M.-2  X  2  X  0  X  5  X  9-  640, 

The  following  is  somewhat  shorter: 

Sfl  dotcn  t)i*  number*  in  a  lino,  then  atrir^j  out  any  ihit 

are   conuiine  I   in   any   of  the   others      ]>  .  t  not 

k  out  by  any  number  tdiat  will  exactly  divide  one  of 

it  exactly  .dace  th*  gu  ■■ 

.  under  any  wkieh  contain  eome  factor  common  io  it, 

ncn  the  quotient,  q  ■■■y  out  this  fucu/r :  and 

crs. 

Prc-ceed  in  thie  nay  with  due  new  linej  and  *o  on,  until 
nil  Ute  numbert  left  in  any  line  have  no  common  moat 

I  of  tlut  numbert  in 
,    .        ill  thj  dii  the  L.  C.  If.  qft'ie  given 

number*. 
Thtu,  taking  the  Sootion  57  : 

.•.L.C.M.-9XCX12- 
To  find  tho  L.  c.  k.  of  4,  8,  10,  12,  10,  20,  21,  25,  B0. 
Agam, 
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Examples,    (xxvii 

Find  the  r*  c.  m.  of 

(1)     8,  9,  24,  40. 

(8)  12,  J  8.  96,  144. 
(5)     84,  156,  63,  99. 
(7      17,51,119,210. 

(9)  44, 126,  198,  230,  330. 

(2)     8,  12,  22,  55. 

16,  80,  48,  55,  72. 
(6)     27,  83,  54,  GO,  132. 
(8)     15,  26,  89,  65,  180. 
(10)     60,  838,  675,  702,  975. 

E-xaminaihn  Paper*. 

I. 

(1)  Find  the  least  number  which,  divided  by  18,  15  and 
17,  gives  remainder  12  in  each  casr>. 

(2)  If  A,  B  and  0  walk  103950  inches  together,  now  often 
will  they  stnn  at  t!  loment,  A  takiug  83  inches, 
at  a  step,  B  27,  and  0  3;)  ? 

(8y*Hov  many  rails  will  inclose  a  field  23023  feet  long  bj 
17705  feet  wide,  tins  fenoo  being  straight  and  6  rails  high, 
the  rails  of  equal  length,  and  the-  longest  that  can  be  used? 

(4)  Two  cog-wheels  containing  210  and  830  cogs  respect- 
ively, are  working  together.  After  how  many  revolutions  oi 
the  larger  wheel  will  two  cogs  which  once  touch,  touch 
again  ? 

(5)  Three  numbers  between  30  and  140  have  12  for  their 
H.  c  F.,  and  2772  for  their  l.  o.  m.     Find  the  numbers. 

II. 

(1)  Explain  how  to  find  the  (1)  h.  o.  f.,  and  (2)  the  i».  c.  m. 
of  a  series  of  numbers  by  resolving  them  into  their  prime 
factors. 

(2)  A  farmer  has  600  bushels  of  wheat ;  what  are  the  three 
smallest-sized  bags,  and  the  three  largest  hint?,  holding  an 
i»X8ct  number  of  bushels,  that  will  each  measure  the  same 
without  a  remainder  ? 

(3)  What  is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  §5  each,  cows  at  822  each,  or  horseB  at  $75 
each  ? 

(4)  Three  horse*?  am  running  round  a  riee-courso  of  6280 

'  )  yards  a  minute,  the  second 
852  yards,  and  the  t  ;  find  the  time  between 

their  once  comi  ..•  coming  all  together 

again. 

unnsbsr  vidxl  by  675,  1050, 

Will  leave  th*  riftine  remainder  32. 
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III. 

(1)  Explain  how  you  would  find  all  the  divisors  which  a 
numbor  has.     Find  those  of  1800. 

(2)  The  L.  o.  m.  of  2,  8,  4,  5,  6,  8,  9r  and  another  numbei 
prime  to  them  is  10440.     What  is  tliia  number? 

(3)  How  do  you  determine  whether  a  number  is  prime  oi 

,;e  ? 
Which  of  the  following  numbers  are  prime  and   which 
composite:— 8891,  2699,  14787  and  1477? 

(4)  Three  men,  A,  B,  and  C  start  together  from  the  same 
place  to  walk  round  an  island  60  miles  in  circumference ; 

walk  in  the  same  direction,  A  at  the  rate  of  5  miles  per 
boor,  B  at  4,  and  C  at  8.  In  what  time  will  all  be  together 
for  the  first  time  after  starting,  and  how  many  miles  will 
each  have  gone? 

(6)  Find  the  greatest  weight,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  being  6760 
grainb  in  one  pound  Troy,  and  144  lbs.  Avoirdupois  contain 
as  many  grains  as  175  lbs.  Troy. 

IV. 
(1)  Define  Factor,  Moasnre,  Multiple,  and  explain  when  a 
number  is  Prime  and  when  Composite.   In  what  digits  must 
prune  numbors  end  ? 

m(l)  The  product  of  two  numbers  is  1270874,  and  half  of 
one  of  them  is  8129.     What  is  the  other  ? 

(8)  The  fore  wheel  of  u  carriage  was  11  feet  in  ciroumfer- 

the   hind  one  18  feet.     There  being  5280  feet  in 

iy  mil'-s  had  a  when  the  same 

ime   of  starting, 

i  |  el  the  name  instant? 

(I)  A  <-an  di^'  3>L>  •  day;  B  can  dig  82,  and 

What  ii  tl  I  Dumber  which 

I>  working  alone 

(5)  I  ■  56  lbs.  at 
88  c<                                                r  14  bbls.  of  sugar,  each 

.  pound  f 

V. 

1 1 1   I  is  nno  of  8»«ro  in  decimal  notation. 

Will   divide    10074 
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(8)  The  dibits  in  the  units'  and  millions'  places  of  a  num- 
ber are  2  and  7  respectively,  what  will  be  the  digits  in  the 
same  places  when  999999  is  taken  from  the  number  ? 

(4)  An  avenue  3  miles  lon»  is  planted  with  C  rows  of  trees. 
The  trees  are  placed  in  the  different  rows  at  the  distances  oi 
6,  8,  9,  10  and  12  feet  respectively.  If  the  rows  start  from 
the  same  straight  line,  (1)  how  often  will  5  trees  be  in  aline, 

being  5280  feet  in  a  mile  ?  and  (2)  how  many  trees 
will  there  be  in  the  avenue  ? 

(5)  A  number  is  composed  of  the  following  factors :  2', 
31 ,  58 ,  11  and  17  ;  find  the  number. 

XI.— On  Fractions. 

58.  Numbers  are  the  measures  of  quantities. 

A  Quantity  is  anything,  which  may  be  regarded  as 
being  made  up  of  parts  like  the  whole. 

Thus  a  sum  of  money  is  a  quantity,  because  we  may 
regard  it  as  made  up  of  parts  like  the  whole. 

To  measure  any  quantity  we  fix  upon  some  known 
quantity  of  the  same  kind  for  our  standard  or  Unit,  and 
the  Number,  which  expresses  now  many  1  i  Unit 

is  contained  in  the  quantity,  is  called  the  Measure  of 
the  quantity. 

To  put  this  in  a  more  practical  shape,  we  give  the 
following  illustration :  We  measure  large  sums  of  money 
by  the  Unit  which  we  call  a  Pound,  and  when  we  say 
that  a  man's  income  is  Jive  hundred  a  year,  we  mean, 
that  he  receives  yearly  a  sum  of  money,  which  contains 
the  unity  five  hundred  times,  and  we  call  the  Number 
Five  Hundred  the  measure  of  his  income. 

59.  Now  we  can  conceive  that  a  xinit  of  measurement 
be  divided  into  a  number  of  parts  of  equal  magnitude. 

For  instance,  if  we  take  a  Pound  as  the  Unit,  by 
which  we  measure  sums  of  money,  we  suppose  this  unit 
to  be  divided  into  twenty  equal  parts,  and  we  call  each 
of  these  parts  one-twentieth  of  a  Pound ;  two  such  parts 
will  be  two-twentieths,  three  will  be  three -twentieths  of  a 
Pound.  Such  parts  are  called  Fractions  of  a  Pound,  oi 
other  Unit,  and  we  grive  the  following  definition  • 


62  kbjujtkws. 

Dk».  We  form  ft  Fraction  by  dividing  a  unit  into 
some  number  of  equal  parti  and  by  taking  one  or  more 
of  those  parts. 

Tbe  number  of  equal  parts,  into  which  tho  Unit  is 
divided,  is  called  tho  Dknoivuxatou  of  the  fraction,  and 
tho  number  expressing  how  many  of  theso  parts  arc 
taken  to  form  tho  fraction  is  called  tho  Nuausiuxoa  of 
tho  fraction. 

These  operations  are  denoted  by  the  following  symbols : 
we  represent  a  fraction  by  writing  tho  numerator  above 
the  denominator,  and  separating  them  by  a  horizontal 
line. 

Thus  }  represents  tho  fraction,  of  which  tho  nume- 
rator is  8  and  tho  denominator  4. 

Such  Symbols  aro  called  Fraction- Symbols,  or,  for 
brevity,  Fractions. 

60.  The  symbol  £  is  road  one-half, 
The  symbol  £  is  road  ono- third. 
The  symbol  £  is  read  three-fourths. 
Tho  symbol  £  is  road  six- sevenths, 

and  so  uu. 

61.  Th  tor  and  Denominator  of  a  Fraction 
are  oalloU  I              a  of  tho  fraction. 

A  P  »no  in  which  tho  Numerator  is 

lesit  tlian  t . 

An  I  which  tho  Numerator 

is  greater  than  tho  I 

Iu  otw  of  tho  f.  kal  operations 

performs  ....  .-.  far  as  is 

i  yrvper  1 

62.  To  tth.nv 

Bi»i>[>ui.o  |  .  aal  purts. 

TU«d  |  •••  ...    (1), 

Next,  lot  on  to  3  parts  ba  subdivided  into  4 
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Thus  the  Unit  has  been  divided  into  12  equal  parts,  and 
l^  will  reprosont  8  of  these  subdivisions  (2). 

Now  1  of  the  parts  in  (1)  ia  equal  to  4  of  the  subdi- 
visions in  (2). 

.*.  2  parte  are  equal  to  8  subdivisions, 
and  .'.$=tV 

We  draw  from  this  proof  two  inferenoee  : 

I.  If  the  numerator  and  denominator  of  a  fraction 
be  multiplied  by  tho  same  number,  the  value  of  the  frac- 
tion is  not  altered. 

Thus  4  =  ^»,  and  A  =  t\V 

II.  If  the  numerator  and  denominator  of  a  fraction  be 
divided  by  tho  same  number,  the  value  of  the  fraction  ia 
not  altered. 

63.  To  make  tho  important  theorem  established  in 
Article  62  more  clear,  we  shall  give  a  //radical  proof 
that  •!=£&,  by  taking  a  straight  line  as  the  unit  of 
length. 


1  I  1  I  I  1  1 J  _LLL1  I  1  I  LLU 


A  E  D  F  B 

Let  tho  lino  AC  be  divided  into  6  equal  parts. 
Then,  if  B  bo  the  point  of  division  nearest  to  C, 

ABk%o£AC (1). 

Next,  let  each  of  the  parts  be  subdivided  into  4  equal 
parts. 

Thou  AC  coutains  20  of  these  subdivisions, 
and        AB  contains  16  of  these  subdivisions  ; 

.-.  AB  is  l-J  of  A0 (2). 

Comparing  (1)  and  (2),  we  conclude  that 

f=4§. 

64.  A  fraction  ia  in  ite  Lowest  Tenna  when  the  nume- 
rator and  denominator  have  no  common  factor  except 
unity  ; 
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Tli-  |4  represent  fractions    in   their  lowest 

terms. 

To  reduce  a  fraction  to  its  lowest  terms  we  have  the 
following  llule : 

Divide  the  Numerator  and  Denominator  by  their  h.  c.  f. 

Thus,  if  we  have  to  reduce   H    t0  its  lowest  terms, 
know  that  0  is  the  h.  c.  f.  of  18  and  81,  and  di\ 

i    ;md    denominator   by   9,  we  have  the  resulting 
fr .«.  tion  %. 

Again,  to  reduce  vtfV  to  its  lowest  terms,  we  find  25  to  be 
the  H.  c.  F.  of  25  and  500,  and  therefore  ■£$  will  be  the 
reduced  fraction. 

When  we  see,  by  inspection,  or  by  an  application  of 
the  tests  of  divisibility  given  in  Art.  38,  that  a  factor  is 
common  to  both  Numerator  aud  Denominator,  we  may 
divide  both  by  this  factor  and  reduce  the  fraction  to 
is,  without  going  through  the  process  of  find- 
ing the  if.  c.  f. 

reduce  the  trad  Bee  that  both  term 

Sow  27  and  HIS  in  Doth  divisible  by  9  i  Art.  38)., 
and  .-.  .,-;,.  -i3t- 
Examples,   (xxvii). 
Reduce  to  their  lowest  terms  the  following  fracti 

H  (»)  (4)  ' 

(6)  |  (7)  j  (8) 

05. 

.   a   Common    Denominator   by  tho 

/  the  i..  o.    i.  of  the  denominators  of  the  given  J rao- 

Divide  the  l.  o.  •>.  by  I  ruction* 

.■  by  thci  nt. 

h 
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The  two  Proaucts  will  be  the  Numerators  of  the  equiva* 
lent  fractions,  whose  common  denominator  is  the  l.  c.  m.  uj 

the  original  denominators. 

The  same  rule  holds  for  three,  four,  or  more  fractions. 
Ex.  (1).  Eeduco   to   equivalent    fractious    with    the 
lowest  common  denominator  £  and  \. 

Denominators  8,  7, 

l.  c.  m.  50. 

Quotients  7,  8. 

New  numerators  21,  3'2. 

Equivalent  fractions  ££,  $  j. 

Ex.  (2).    Reduce   to   equivalent  fractions   with   the 
lowest  common  denominator 

7      V       ft' 

Denominators  3,  9,  72. 

l.  c.  m.  72. 

Quotients  24,  8,  1. 

New  Numerators  48,  32,  13. 

Equivalent  fractions  ff     %$    \\. 

Examples,    (xxviii). 

Reduce  to  equivalent  fractions  with  the  lowest  com- 
mon denominator. 

(1)  \   f.  (2)  *  A  (3)  |   *    A- 

(4)  nV  hi  iJ  nSrV-  (5J  4  H  *r  -AV- 

(6)  i  i  i   A.  (7)  i3,,    &   Vo    Vo". 

66.  To  compare  the  values  of  two  or  more  fractions, 
we  convert  them  into  equivalent  fractions  with  a  com- 
mon denominator  ;  then  the  comparison  of  tlie  vain 
the  original  fractions  can  be  made  by  comparing  the 
numerators  of  the  new  fractions. 

Eor  example,  to  compare  the  value  of  $  £  and  •£. 

The  equivalent  fractions  are  £$  •§!  §". 

Tho  descending  order  of  value  of  the  numerators  is  63,  60, 
56; 

,\  tho  descending  order  of  value  of  the  given  fractions  is 

.3       ■',       2 

t      7       f ' 
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b7  "We  may  also  compare  fractions  by  reducing  them 
to  tractions  with  a  common  Numerator,  and  aligning 
tl  e  pieatest  value  to  that  one  of  the  resulting  nations 
which  ha%  the  least  denominator. 

Tmi§  to  compare  the  values  of 

3     ffaml^. 
The  equivalent  fractions  are 

.  .  the  descending  order  of  the  given  fractions  ie 

2  7        «  1 

3T      ff8-      *' 

Examples,    («ix). 
Compare  tho  values  of 

(1)     *     *     iV  (2)     f     i     TT- 

(3)     T°r    U    tt>  W    A     in     \h 

(5)     ft    A     H-  (C)     A     A    sV 

ADDITION  OF  FRACTIONS. 

68.   The  rule  for  adding  two  or  more  fractions  to- 
gether is  this : 

Reduce  the  Fraction*  to  equivalent  fractions  having  the 
lsxcts  Common  Denominator. 

Then  add  the  numerator*  of  the  equivalent  f  rations  nnd 

plaee  the  remit   m  the  Numerator  of  a  fraction,  v/toM 

■ninntor  it  the  common  denominate  of  the  equivalent 

The  fraction  *riU  be  equal  to  the  sum  of  the  orisjino- 
frueium*. 

For  example,  to  find  tho  mm  of  J  and  $. 

i-H-iV+vy-rV 

Exiraplos.   (xxx). 

i^tinns: 
(2)  |  and 
U)  I  ,V 
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(5) 

■         'i       -  «   mid       7 
1  3      38      7  B   <U1U    1  (T8 

(6) 

l       1      ■        1     n,,,l      1 
1    f    ft     1  S  ,luu  ay 

(?) 

•1 1 1 . 1       1 

(8) 

1111     !lll(l        l 

:f     3      7      D  'U1U   l  l  • 

(») 

3      1  o      li  0  'uul  S  H  sn 

SUBTRACTION  OF  FRA(  TIONS, 

(39>  The  rule  for  subtracting  b  fraction  from  a  greater 

frauuou  is  this  : 

Reduce  the  fraction*  to  equivalent  fraction*  having  the 
Lowest  Common  Denominator.  'Then  subtract  the  numer- 
ator of  the  smaller  of  the  equivalent  fractions  from  the 
numerator  of  the  greater,  %nd  place  the  result  as  the.  An- 
merator  of  a  fraction,  whose  denominator  is  the  common 
J ><  nominator  of  the  equivalent  fractions.  'This  fraction 
will  be  equal  to  the  difference  of  the  original  fractious. 

For  example,  to  find  the  difference  between  |  and  $. 

7T—  2f  an(l    7  -  j  I' 

•    *_•-'  —  1  *  _  1  \  —   1 

"7       3"_  2~T       2  1-?  f ' 

Examples,     (xxxi). 
Find  the  difference  of  the  following  fractions  : 
(1)  and  g.  (2)     |      aud-J-1. 

(3)     \\     and  if.  (4)    \\    andfjf 


(5)     H      and^V  (6)    ^    and 


43 


{1\      14r-     nnd  2ns  (Q\      inn  nn.i   a«9 

\>  I      JT3     HUtl  C.TT*  \°/      Tffff  UIUl  tfrff* 

(9)    tVVj  aiu*  WaV 
MULTIPLICATION  OF  FRACTIONS. 
70.  A-  fraction  is  multiplied  by  a  whole  number  by 
multiplying  the  numerator  by  that  number  and  leaving 
the  denominator  unchanged. 

Thus  'i  multiplied  by  8  becomes  £. 
For  each  of  the  symbols  3  and  £  implies  that  a  unit 
has  been  divided  into  7  equal  parts,  aud  three  times  as 
many  of  those  parts  are  taken  to  form  the  fraction  rep- 
resented  by  the  latter  as  are  taken  to  form  the  fraction 
represented  by  the  former. 
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71.   To  prove  that  f  of  £  =  x\ 

I  of  t  =  *  of  4|  Art.  64 

Now  suppose  a  unit  to  be  divided  into  15  equal  parts. 


Then  &  of  £  =  §  of  12  of  such  parts 

=  fc  of  12  of  such  parts  Art.  62. 

—8  of  such  parts.  Art.  62. 

But  tV"*8  °*  su°k  Parts  »  ^vt'  62, 

.••fofl-tV 
Hence  we  derive  the  Rule  for  what  is  called  Multipli- 
cation of  Fractions. 

We  extend  the  meaning  of  the  sign  x  ,  and  define 
$  x  J  (which  according  to  our  definition  in  Art.  21  would 
havo  no  meaning)  to  mean  §  of  £,  and  we  conclude 
that  |  x  £  =  |^  which  in  words  gives  us  this  rule  : 

"  Tule,  the  product  of  the  numerators  to  form  the  Nume- 
rator of  Out  resultinij  fraction,  and  the  product  of  the  de- 
nominators to  form  t/te  Denominator." 

The  samo  rule  holds  good  for  the  multiplication  of 
three  or  more  fractions 

king  the   Mull iplieation,  common  factors 
should  b  from  the  Numerator  and  Denomina- 

tor.    It  will  be  well   for  tho  learner  to  bo  familiar  with 
the  j>  laid  down  in  Art.   U8.  ; 

For  .  to  find  the  value  of  ft  of  £$  of  J- J  we 

proceed  thus : 

HrfHrftt-raral 

2x7x5x7  ■  17 
~~  5x8> 

and   removing  001  rator  and 

d«uurainu; 

9 

t 
"     16  ' 
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Examples  (xxxii). 
Reduce  to  their  simplest  form 
(1)4  off  (2)      fx£xTv 

fH\     42  y39  Y5*  /  I\         84yl02y     91 

(°)    r^x^3"xUT-  VV       fj  XTT7  XT32' 

\D)    T2"X    .  W    TO  1  x     TO  XTW 

(7)  A  of  H  of  u  of  H-    (8)'  m  of  fit  of  WW 

/Q\     1  -J  0  .',    nf     7  12      nf    1 

I*'/  ->7i;3  01  2T"<J5  OI  tirtf* 

DIVISION  OF  FRACTIONS. 

72.  A  fraction  is  divided  by  a  whole  number  by 
multiplying  the  denominator  by  that  number  and  leav- 
ing the  numerator  unchanged. 

Thus  £  divided  by  8  becomes  72r 

For  f  implies  that  a  unit  has  been  divided  into  7 
equal  pa  i 

52T  implies  that  a  unit  has  been  divided  into  21  equal 
parts,  and  hence  each  part  in  the  former  is  three  times 
as  great  as  each  part  in  the  latter,  and  since  the  same 
number  of  parts  is  taken  in  both  cases,  the  latter  fraction 
is  one-third  of  the  former. 

73.  To  sfow  thai  -J  -*-$  =  I  x  f . 

The  quotient  resulting  from  the  division  of  £  by  |  is 
such  a  number,  that  when  it  is  multiplied  by  the  divi- 
sor |  the  product  must  be  equal  to  the  dividend  §, 
that  is, 

•i,  of  the  Quol 
.-.  |  of  £  of  Hi    • 

|  of  the  Quotient  m\ 
.-.  the  Quotients  $  i 
that  is.  I   ~  : 

or,  |  +  i     §  x  i. 

Hence  we  obtain  the  following  rule  for  what  is  called 
Division  of  Fractions. 

[rwert  t/tr  divisor,  and  proceed  as  in  Multiplication. 

TKiiu    12     •     I  G  —  1  2  v  •"""'  — 
AI1US  ., 


7  8 
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Examples-   (xxxiii) 
Divide 
•1)    *f  byT  (2)    SfbyH 

<»)    ^by&  (4)    JArbyA 

W    AVby^l  <6>    AVby 

(9)   HffbyW. 

74.  Having  now  established  the  elementary  rules  foi 
operations  performed  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75.  A  whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1  beneath  the  number  as  a  denomi- 
nator: thus  6  may  be  written  as  a  fraction,  thus  £. 

Also,  ainoe  £  =  s:/  =  V  =  2?°  and  so  on,  it  is  clear 
that  we  can  represent  a  whole   number  by   a  fraction, 
e  denominator  is  any  whole  number  we  please  to 
• 

76.  A.  Mixed  Number  is  a  number  made  up  of  an 
integer  and  a  fraction,  as  4^.  This  may  be  read  thus, 
fnur  and  tht,  and  must  be  regarded  as  the  sum 

. 
A  mixed  number  can  be  brought  into  the  form  of  an 
i -tion,  by  multiplying  the   integer   by  the 
initiator  of  the  fraction,  adding  to  the  product  the 
mimorator  of  the  fraction,  and   making  the  sum   the 
•  :  of   'i  traction,  of  which  the.   denominator  is 
linatox  v.  mil  fraction. 

Tl.u 

|   -  V+7  V- 

fraction  dm  l>o  reduced  to  a 

.  I>y  divi  >r   bv  the  do- 

i      the   integral 

under  the  numerator  of  the 

isator 

inal  fraction. 
■ 
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For  y  _  jij+4  «.  y  -f  *  =3+*  =3£. 

Examples-  (xxxiv) 
Convert  into  improper  fractions 
(1)     7*        (2)    88#        (8)     216J$         (4)     178TJ|1 

and  into  mixed  numbers 

(5)   Vo7      <•)   Htt      <7>   W       <8)   -7i^ 

77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  applicable  to 
Improper  Fractions. 

e         13 108  68 43 

T  _  r2-  -ro-    ^  .^ 

13    y.    |T  13X»T 13X9X3  s  -.j 

"9  2u  y  x  o  6    8X13X3  ?  * 

117     .    »1    117v33  _»  *13x  1  I    •   8  B  K  3  «7 

THr-  T3~ —  TTTTA*T  HxIOxt  10x1  "' 

78.  In  the  application  of  the  rules  to  Mixed  Number^ 

wo  may  in  all  cases  change  the  Mixed  IS  umbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.     In  Division  we  must  proceed  thus. 

For  example, 

ijj.i()3     41    ^  UL3  4  1    v     10     10 

4ft  -  liSvo  —    V   ~    1  o    —   9    x  TfS  —  T7 

i6  +  ia*=  V  +  V  =  V  x  A  -I-  H- 

In  Multiplication  it  is  usually  the  best  course :  thus 

In  Addition  it  is  often  advantageous  to  proceed  thus  . 

.4f  +  S*_4  +  f  +  :*  +  i 
=4+3+* +f 

7  _L.   1  4     1      1  -J 
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and,  similarly,  when  three  or  more  numbers  are  to  be 
added,  we  may  separate  the  fraction  s  from  tho  integers, 
and  make  a  distinct  operation  for  each  class. 

In  Subtraction  we  can  employ  the  same  method,  but 
a  little  care  is  necessary.     Suppose  we  have  to  take 
8$  from  4| 
Reducing  the  fractional  parts  of  the  numbers  to  equi- 
valent fractions  with  a  common  denominator,  we  have 
8$f  and  m 
We  can  now  take  the  integral  part  of  the  first  nuni- 
oni  the  integral  part  of  the  second,  and  tho  frac- 
tional part  of  the  first  from  the  fractional  part  of  the 
second,  and  we  have 

But  suppose  we  have  to  take  3f  from  lOf 
Siuce  $  =  fg  and  f  =  H 

£  is  greater  than  § 
nntl  we  cannot  take  away  tho  fractional  part  of  'd\%  from  the 
tional  part  of  10J£. 

bom  the  difficulty  by  the  device  of  adding  unity 
;nr.  ssi.ni,  to  8}$  ill  tho  form  oi  1,  and  to  10£|  in 

Tho.  10tt-8f|  =  I0Sf-4|f  =  Off- 
Take  another  illustration  ot&pracUoal  nature. 

kfl  away  B 

\V«'  add  tour  bribing  of  B   penny,  to  the  for- 

. .inn,  ami  1  | ■»  miv  to  the  tatter,  and  reason  thus: 

Examples-    (xxxv 
ins: 

m\      in ( 9   .   ko  i 


(8)    10-H  +  58- 

(4) 

61x9} 

(6)     '■'1'. 

(7) 

SH 

(8J 

6?  +  <Vi  *  1/,, 

(10) 

2* 

11) 

(12) 

*A 

FRACTH I '  03 

The  following  examples  should  he  carefully  noticed. 

I.  From  17  take  4 
17-4.A  =16  +  1  —  4,/r  -^16  —  4  +  1  -  #, . 
12  +  W«=12H. 
IT.  From  HI 7  take  /,,. 

817       -/',,-     :  816   h  1  -  -A  =  316  +  H  =  316ft. 
111.  Multiply  TV0flo  1».v  897. 
Since  -,'',"./ n  =  1  —  ; . 

897  896  +  1  -  m> 

=  896   i   MA.  =  396VWV 

79.  A.  Compound  Fraction  is  defined  to  he  the  frac 
tion  of  a  fraction. 

Thus  5  of  7,  and  |  of  2|  of  5f  are  compound  fractions 

They  are  reduced  to  simple  fractions  hy  the  process 
of  Multiplication. 

Time:  3  nf  Ol  nf  K2  =  3  v  0  v  3  7  _  •li'9^37  _  090  _U1  03 

80.  A  Complex  Fraction  is  one,  of  which  the  Nume- 
rator or  Denominator  is  itself  a  fraction  or  mixed 
number. 

3       2  4? 

Tims    ■=     -r  and    -=■=-  are  complex  fractions. 

They  are  reduced  to  simple  fractions  by  the  process 
of  Division. 

Thus    |=r|^-7«|-l-f  =  ix4'  =  ^ 

2 
and    j  =  2  ~  I  =  t  X  i  =  V  =  3£- 

Examples,    (xxxvi). 

Simplify  the  following  fractions  : 
(1)  |of5frof7fc  (2)  4f  of  Hi  of  18. 

(8)  |  of  2|  of  2*  of  90.      (4)  4  (0)  ^f 


5 

14  801 

(6)  (7)     vf  (8) 


fl 


8fc  *"     11  ^    M 
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The  Highest  Common  Factor  axd  tiik  Least  Common 
Multiple  of  Fractions. 

81.  The  H.C.F.  or  L.C.M.  of  fractions  can  be  readily 
found  by  considering  that  the  denominator  is  simply  the 
name  of  so  many  units  represented  by  the  numerator. 
No  difficulty  is  ever  experienced  in  finding  the  H.  C.  F. 
or  L.  C.  M.  of  $12  or.  $1G,  or  of  12  apples  and  10 
apples.  In  fractions  tho  name  is  written  under  the 
number  representing  the  collection  of  units  of  that 
name. 

Thus  to  find  the  H.  C.  F.  of  ,'. -j  and  \%,  proceed  as  in 
whole  numbers  ;  find  the  II.  C.  F.  of  12  and  16,  which 
and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixths.     Hence  the  H.  C.  F.  is  ft. 

Simibu-lv  to  find  the  L.  C.  M.  of  ^  am|  uj^  fin(j  t)ie 

L  C.  M.  of  12  and  1G,  which  is  48,  and  call  it  by  its 

•  r  name.     Hence  the  L.  C.  M.  is  $-|.     Hence  to 

find  tho  II.  C.  F.  of  fractions  we  have  tho  following 

rule  : 

Change  them  to  others  having  the  same  name  or  dcnomi- 
inatov,  and  find  the  II.  C.  I'',  uf  tlieir  numerators.  I'll  is 
placed  over  the  common  denominator  will  be  the  II.  C.  t\  oj 

the  fractions. 

To  find   lihfl   I..  C.  M.  of  fractions:    Change  them  to 
hating  a,  common  denominator,  and  find  the  L.  I 
Humeratort.     This  placed  over  the  common  denomina- 
ill  t>e  the  L.  C.  M.  of  the  fractions. 

following  is  somewhat  shorter  :   Find  the  L.  C.  If. 
■id  under  this  place  the  II.  ('.  F.  of  the 
The  reeulting fraction  will 
be  tin  I..  <  .   U. 

(xxxvii). 

:■   |  |j   0 
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Find  the  l.  o.  m.  of  the  following  fractions : 
(6 J    |  and  |  (6)    2*  and  7$ 

(7)  4J  6 g  and  3^ 

(8)  I  of  %\  of  -^  and  £  of  ~  of  2i 

0Ar  77/#  USE  OF  BRACKETS. 

82.  When  an  expression  is  inclosed  in  a  bracket  ( ), 
it  is  intended  to  show  that  the  whole  of  the  expression 
is  affected  by  some  symbol,  which  precedes  or  follows 
the  bracket. 

Thus  24  X  (8$  +  7i)  means,  that  24  times  the  sum  of  the 
Humbert  3$  and  7£  is  to  bo  taken,  which  we  may  effect  by 
combining  8J  and  7 j  by  addition,  and  multiplying  the  rebult 
by  24. 

Again,  2»  -j-(4f  —  2$)  signifies,  that  2  J  is  to  be  divided  by 
the  difference  between  41  and  2i  ;  and  therefore  the  result 
will  be 

2$  -r  24         or  V  ♦  !  or  V  x  v         or  £| 

And,  generally,  we  may  say,  that  when  numbers  are 
included  in  a  bracket,  the  expression,  within  the 
bracket,  must  be  brought  into  the  simplest  form,  before 
combining  it  with  expressions,  not  in  the  bracket. 

83.  The  mothods  of  denoting  a  bracket  are  various; 
thus,  the  marks  [  ]  and  {  }  are  often  employed. 
Brackets  are  made  to  inclose  one  another,  as  in  the  ex- 
pression 

8+p+«+{4+5+(2+i)}] 

In  removing  such  brackets  it  is  best  to  commence 
with  the  innennobt,  and  to  remove  the  brackets  one  by 
one,  thus 

8^[2+8-r-{4+5-H2-H)(] 
=8-5-  [2+8-5-  {  4+5-4-5}] 

=3-5- [2+8+ { 4+ V  I] 
=8-5-  [24-3-  V] 

-a+p+fti 
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We  have  worked  out  this  example  at  length  because 
it  will  teach  the  learner  how  to  simplify  with  neatness 
a  peculiar  class  of  fractions  called  Continued  Fractions, 
which  appear  in  a  form  like  the  following  : 
1 
i 
4  + 


This  fraction,  by  the  aid  of  brackets,  may  be  repre- 
sented thus, 

l_K.H-l^{l_l+.(2-Y\;)}]. 
and  then  we  can  simplify  it  by  the  gradual  removal  of 
the  brackets,  the  final  result  being  T7T. 

84.  There  is  another  method  of  simplifying  Complex 
Continued  Fractions,  which  we  may  explain  by  the 
following  examples : 

(1)     To  simplify  .JL. 

Multiply  all  tho  terms  of  the  fraction  by  7,  ami  it  beoon 
or  »■'• 

.  (2)    To  simplify  v-~- 
5  + 

•ply  tho  terms  by  80,  and  we  get 


or 


.  (3)    To  simplify  .?— 1 

ad  wo  get 
fcj       ,j  or  i 3  or  *. 

(I)     To  simplify  _? 


8 
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i 

^s,  to;     To  simplify  — — 


■       ■' 


1 


1 
1     I    I 
1  '1  15 


i  i  i  -f-  i  ~~  8 

i  •  I 

Examples     (xxxviii). 
Simplify  the  following  fractions: 


(1; 

6 

5   +    J 

(2) 

(4) 

63 

11        ,', 

(•') 

(7) 

2 

H 

5  + 

I 

(9) 

6 

1 

•2         : s 

1  —  t 

(8) 

8 

• 

2 

1 

(10) , 

+  3  + 
1 

i 

i 

1 

1  4-    - 

i  •  ! 

85.  If  two  brackets  s'and  side  by  side,  with  no  si<jn 
en  them,    as    ($  +  f)  (|—  $)  it  is  implied  that  the 
cmtents  of  one  bracket  are  to  be  multiplied  by  the  con- 
tents of  the  other. 

The  following  examples  are  selected  as  containing 
peculiar  forms  of  symbolic  representation,  which  should 
be  carefully  noticed. 

(1)  $  +  *  of  I  -Tv 

The  first  step  here  is  to  t  iko  tho  product  of  $  and  J,  so 
that   the  expression   bacomes  ]  4-  2",  —  T*o  '■>  the.' 
the  first  two  fractions  together,  aud  take  fg  from  the 

SUU1. 
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(2)  J   +  1  Of  (1  -  ft). 

First  tike  tho  difference  of  l  and  j*,,  multiply  the  ro~ult 
by  J,  and  add  the  product  to  \. 

(3)  |X|-i-J. 

Fint  simplify  i|  x  ,,  the  result  being    ». 

Thou  divide  ,",  by  ?,  tho  result  being  ,%  X  I   ov  J  J. 

(4)  |+lXf. 

First  simplify  |-»- J,  tho  result  being  5X4,  or  J. 
Then  multiply  J  by  f.  the  result  being  $. 

Examples,    (xxxix). 
Simplify  the  following  expressions : 

(1)     8}  +  &  +  1$)  (2)  (4f\  +  2J)-*-  85g 

2  1 


(8) 

7+i 

(6) 

•     36 

4~7+| 

(7) 

1  of  $  +  ■?-+-$ 

(9) 

(i-isr)(2^+8i) 

(4) 


1  +  1  +  * 


(C)  i-mota-a 

(8)     (44n-|)  of  7^-11 
(10)     (A-&)-HW+tSi 
(2  +  jj)f-(8+»)  "     (8j-2n-t-toffr 

lll,(4-4)x(4-8f)  (iZ)      2j-(i+i) 

86.  We  shall  conclude  this  Chapter  with  a   sat  of 
cllaueous  Examples  on  Fractions. 

Examples,   (xl). 

(1)  Add  together 

H  ft  A  W  H 

(2)  Add 

5  of  3  to  ?  of  2J 
and  multiply  the  result  by 

_  (?ofJ)Hj+5) 

(8)     Subtract 

^  of  2  from  1J  of  J 
lad  divide  tho  result  by 

(l-IH-fl-l) 
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(4)  Simplify  the  fractious  |££  Y*V*  autl  nud  tueir 
product. 

(5)  Divide  the  product  of  8f  and  3|  by  the  produ 
of  1*  and  Iff. 

(6)  Multiply  together  the  fractions  of  4£  2$  and  add 
the  result  to  4£  +  8£. 

(7)  Multiply  the  difference  between  f|  and  f£{  In 
the  sum  of  4T75  and  lj|  ;  and  multiply  the  result  by  the 
difference  between  10^  and  5j. 

(8)  Simplify 

20  j 

(9)  Simplify 
divided  by 

(10)  Simplify 

(11)  Simplify 

divided  by 

(4J-t6t-(2Ws-A) 

(12)  Simplify 

6?  -  lA  22 

—  ami  /'■  nf  1   R  \  -^-    -- 

(18)  Simplify 
JC  — -  and 

A         1  1 

1  4  + 1 


/ 
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(14)  Simplify 

102  —  l5  It 

J  5)  Simplify 

SI-  71+54-41 

8  7     I        t,  5  -j   -.  3  ,  37797 

9/ff-8|g+7£-0«    anax^xrrxs^ 
■  U>)   Simplify 

f*  X  &  of  7  and  ~  +  10§ 

Simplify 

8|-7j  +  Hjj  -4A  o      ,     . 

18-11^  +  10;  -Jl.},;  X  i2roi  365, 
Simplify 

I  LI  x  fl  «    _|_  ft  Uyl  8  3    ■  •>  ■"      in  0 
i)l';   rf  III  ™  r,i;  +:-ii  i  y  .[I;  ^731        XI  A) 

Bimplify 

,',  of  6{?„f  i>Ji'_-4ji}.xaii-;^:i;;,, 

,;.lify 
1!) 

— — —  i   I    3  4  7  \ 

g  .::  i  s  i     •-I'ic  - 

Simplify 

x*W-»-(H-H) 


(22)     Simplify 

7         J_  1 

- r  x         i" 
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7! 


(23)  Simplify 

•J  8  1 

8-4+4-j.         F1^ 


x 


•J- 


J  1  2 

*  mi  tuition    Pai 
I. 

^1)  Explain  how   Co  reduce  u  mixed  number  to  an  im- 
proper md  show  the  reason  for  each  step. 

(2J    i  1 1  yards  of  silk  at  |2f  a  \  ard,  and  27i  lbs.  of 

i'  11). ;  how  much  money  did  I  spend  ? 
(8)    How  many  times  does  the  sum  of  12f  and  8  .   contain 
ilu  ■  ? 

( 1 1    B  wli a  ns  ,-',  of  a  ship,  sells  }  of  his  share  for  18600 ; 

is  the  ship  worth  ? 
(5)  There  are  two  numbers  whose  sum  is    tj  and  whose 
numbers. 

11. 

I  i )   \Y',  tt  is  m  t  the  frac- 

tion of  anothe   '■'     .  the  fraction 

(•J,)  How  may  the  relative  magnitude  of  two  or  more  frac- 
b  •  i  ompared?     Arrange  the  Eractio 
gnitude. 

together   |  nil  find  what  i 

Lth  denominator  1000,  wiiieh  must  be  added 
tt  the  sum  may  he  greater  tlian  unity. 

«  I  I)    Show  that  the  value  of  ;i  r  7  lies  between  jj  and  f, 

V  ship  and  her  OOTgO  are  valued  at  $60,000,  and  §  of 
I nal  to  J  of  the  value  of  the  eargo  ; 
find  the 

III. 

ill   Define  Numerator  and  Denominator,  and  explain  why 
ippliod  to  the  terms  of  a  fraction. 
r-21,  bbls.  of  flour  is  worth  $7$,  what  is  the 
bis.? 

nber  of  fractions  be  equal,  then  any  of  ths:u 
fraction  whose  numerator  is  equal  to  the  sum 
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of  all  the  numerators,  and  whose  denominator  is  equal  to  the 
stun  of  all  the  denominators.  Exemplify  this  in  the  case  of 
six  equal  fractions. 

Add  together  *,  &,  $,  and  J,  ana  subtract  the  sum 
from  2;  multiply  the  difference  by  $  of  JJ  of  88,  and  find 
what  fraction  the  product  is  of  999. 

(5)  A's  age  is  i\  of  B's,  and  B's  is  A  of  C's,  and  C  12  years 
ago  was  7'2 ;  what  are  their  respective  ages  ? 

IV. 

(1)  Before  adding  fractions  together,  why  ia  it  nece 
to  change  them  to  others  having  the  same  denominator? 

(2)  What  number  must  be  taken  from  17fc  so  that  it  may 
contain  Hi  an  exact  number  of  time 

There  is  a  number   which   divided   hy  8yV>  and  the 

2* 
quotient  increased  by  2J  and  the  sum  multiplied  by  -r-,  and 

.•suit  diminished  by  $  of  $  of  14  J  gives  2|.     Find  the 
ber. 
..     (4)  A  bought  a  horse  and  carriage  for  (225,  and  paid  for 

Si 

of  what  he  paid  for  the  horse.     The  carriage 
cost  I  of  the  value  of  the  horse.     What  was  the  price  of 

Divide  98S88  among  A,  B,  and  C,  bo  that  A  may  re- 
's share  and  C  8176  more  than 
one  half  of  A  and  B's  shares. 

V. 
Explain  each  step  in  the  process  of  reducing  a  complex 

I  divided  1  -1. 

i  of  money  with  which  A  ( an 

n 

til  of  -=•  ol  i:  the  mud; 

n 
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VI. 

(1)  Show  that  I  -f-  f  =  %  X  I 

(2)  Find  three  fractions  whose  numerators  shall  be  3,  5, 
7,  reapec lively,  and  their  sum  equal  to  unity. 

(8)  From  the  sura  of  8$  and  -1*  subtract  Cf,  multiply  the 
difference  by  21,  find  divide  the  product  by  4}. 

I)  for  £  more  than  it  cost  him  to  B,  who 

it  to  C  f  Which  was   }  less  than  it   co>t  him. 

it  did  the  watch  cost  A  ? 

:r>)  There   are   three   rooms  21$,  18|,  and  ^75  feet  long 

Find  the  longest  plain  ruler  with  which  the 

three  rooms  can  be  measured. 

x  VIL. 

(1)  Give  a  definition  of  multiplication  that  will  apply  to  ^ 
fractions.  \ 

(2)  A   person   dies  worth   $40000,   and   leaves   $   of  his 

.  to  his  wife,  £  to  his  eon,  and  the  rest  to  his  daugh- 

The  wife  at  her  death  leaves   I   of  her  legacy  to  the 

^V  son  and  the  rest  to  the  daughter;  but  the  sou  adds  his  for- 

•   to   his   sister's    and  gives  her  ^  of  the  whole.     How 

much  will  the  sister  gain  by  this?  and  what  fraction  will 

her  gain  be  of  tho  whole  ? 

(3)  One  half  of  a  population  can  read;  j^  of  the  remain- 
der can  read  find  m  ite  ;    .'-,  of  the  remainder  can  read,  write 

the  rest,  243600,  can   neither  read,  write 
ior;  what  is  tho  population. 

,  A,  B,  C,  run  round  a  circle  in  8,  G,  and 

7J  ly.       W   they    start    from    the    same 

:t  at  the  same  time  and  ran  in  the  same  direction,  how 

they  are  all  together  again  ?  and 

Bn  will  each  have  gone  round  it? 

V  owned  §  of  a  ship,  and  sold  |  of  his  share  to  B,  who 
I   i    of  what  ho  bought  to  C,  who  sold  i\  of  what  he 
bought   to   D ;    what  part  of  the  whole  ship  did  each  now 
own  ? 

viii.  gr~ 

(1)  What  are  the  advantages  in  arithmetical  operations  of 

toying  fractions    expressed    by    the    smallest    number 

?     State  how  fractious  expressed  by  large  numbers 

(1  to  equivalent  fractions  expressed  by  smaller 

Is  this  always  \, 
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(2)  Is  -21,-  more  nearly  equal  to£or  to3£-2f£  +  gpof2£- 
lf  ami  by  how  much  ? 

(8)  Of  the  sovereigns  who  have  reigned  in  England  since 
the  Norman  conquest,  there  are  ^th  of  one  name,  £ths  of 
another,  -fa  of  another,  }  of  each  of  two  others,  and  -fa  of 
of  three   others,    and    there  are  5  besides;  find  how 
v   sovereigns   have  reigned  in  England  since  the  con- 
i 
Three  lwrscs   start  from  the  same  point,  and  at  the 
.  upon  a  race  course  300  rods  in  circuit;  the  first 
.  tho  circuit,  the  second  £,  the  third  £,  in 
a  minute.     In  how  many  minutes  will  they  all  bo  tog 
.  and  how  far  will  each  have  travelled? 
Divide  the  difference  of  13$  -*-{(ty-9ft)Xl+}  and 
<l*byll  <lf. 

XII.  —Decimal  Fractions. 

87.  The  multiples  of  10  are  10,  20,  30,  40,  50,  and 
so  on.     (Art.  89.) 

Tin  of  10  are  10,  100,  1000,   10000,  and  so 

i  tho  first,  second,  third,  fourth 
of  lo.     (Art.  27). 

88.  ^  :  whieli  h  denominator  one 

■  railed  a  Decimal  Braotion,  or 

''  r,.     All  other  fractious  are, 

by  >■  i  Vulgar    FRACTIONS. 

89  trouble  of  writing  tho  denomina 

I,  by 
lue  of  the  denominato 

lainetl  by  the  follow 

- 

1  thti  i,  thn  e-tentht, 

Ive  hundrtUu, 
•847 

i  ■  n  thousandths, 

those  uIiicm 
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The  number  of  the  figures,  which  follow  the  Point, 
corresponds  to  the  number  denoting  the  particular 
Tower  of  10,  which  forms  the  Denominator  of  the  frac- 
tion in  each  <" 

Now,  as  the  first  power  of  10  is  1  followed  by  one 
zero,  and  the  second  power  of  10  is  1  followed  by  two 
zeros,  and  the  third  power  of  10  is  1  followed  by  three 
zeros,  and  so  on,  we  can  in  every  ease  write  the  denomi- 
nator, by  affixing  to  1  a  number  of  zeros,  equal  to  the 
number  of  figures  that  follow  the  Point. 

Thus,  -426789  stands  for  -AVV 
six  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  six. 

Again, 

•07  stands  for  T'll3 
•005  stands  for  -nnny 
•00025  stands  for  T„ 
the  zeros,  which  c<>  een  the  Point  and  the  fig- 

ures 7,  5,  and  25,  ilot  b  nfr  s  >t  d- ••■■•.  o  in  the  numerators 
of  the  fraction,  as  having  no  effect  on  the  value  of  the 
niim-  ;  that  07  and  7   stand  for  the  same 

number,  and  that 005  and  5  stand  for  the  some  number. 
But  these  zeros  affect  the  value  of  the  denominators, 
as  for  instance 

.7  =  TV  while  -07  =  yfo  and  .007  = , , 

90.  Zeros  affixed  to  a  decimal  have  no  effect  on  its 
value:  that  is, 

•7,  -70,  -700  are  all  equal : 
for  -7  =  T7<? 

•700—    "•  ,M)    —  -7"    —  *7 

91.  The  method  of  representing  Decimal  Fractions 
is  merely  an  extension  of  the  method,  by  which  Integers 
are  represented,  as  will  be  seen  from  the  following  con- 
siderations. 

As  the  local  value  of  each  digit  increases  tenfoiu,  as 
we  advance  from  right  to  left,  so  does  the  local  value 
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of  each  decrease  in  the  same  proportion  as  we  advance 
from  left  to  right.       / 

If,  then,  we  affix  a  line  of  digits  to  tno  ngnt  of  the 
units'  place,  each  one  of  these  having  from  its  position 
a  value  one-tenth  part  of  the. value,  which  it  would 
have  if  it  were  one  place  farther  to  the  left,  we  shall 
have  on  the  right  hand  of  the  units'  place  a  series  of 
fractions,  of  which  the  denominators  are  successively  10, 

100,  10U0, while  the  numerators  may  be  any 

numbers  between  9  and  zero 

Thus  246-4789 

-2  x  100  +  4  x  10  +  6  +TV  +  jhs  +  T t/W  +  tttStht 

92.  A  number,  made  up  of  an  integer  and  a  decimal, 
as  45,  may  be  expressed  in  a  fractional  form,  by  writ- 
ing as  the  Numerator  all  the  figures  in  the  number,  and 
as  the  Denominator  1  followed  by  as  many  zeros  as 
there  are  figures  after  the  point. 

Thus,  4-5  =  4*- 
for  4*5  -  4  +  -rV-+*  +  "tV  -  H 

Again  14-075  -  Vt>W 
for  14-075  =  14  +  rlh  -  YoW  +  rih  =irW 
Examples,    (xli). 

Express,  by  means  of  fraction- symbols  in  their  lowest 
terms, 

(I)  -5  (2)  -25  (3)  -75  (4)  -375 
(5)  -00248        (6)  -0000725         (7)  1-1-8           (8)  101.235 
(9)  50-0004                                  (10)  100001 

Exprcsn  in  tho  abrcviated  form 

(II)  *  (12)  ,-ft  (18)  1V; 

(H)  t*1  0'r>)  HIV  00)  mttvvv 

(n)  rimu      (is)  mm     <u»  t0v™ 

93.  Wo  oaO 

•5,      8-7,         15'9      dec.'  sions  of  tho  first  or 

•25,    4*89.     148*78    d  i  \presnions  of  tho  Mcond  c 

"048,  6*006,     27*009  docimal  expressions  of  the  third  order, 

itnber  of  '  ptocttng  OH   the  number  of 

&gnr>  How  ths point. 
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The  number  denoting  the  order  -we  call  the  Inhex  oj 
the  order :  thus  1  is  the  index  of  the  first  order,  2  of 
the  second  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  90  we  learn  that  a 
decimal  of  any  order  may  be  made  into  an  equivalent 
decimal  of  a  higher  order,  by  affixing  one,  two,  three 
zeros  according  as  the  index  of  the  higher  exceeds  the 
index  of  the  lower  by  1,  2,  8. 

Thus  -43  may  bo  made  into  an  equivalent,  decimal  of  the 
fifth  order,  by  affixing  three  zeros,  thus,  #43U0U, 
and  "047  may  be  made  into  an  equivalent  decimal  of  the 
seventh  order,  by  affixing  four  zeros,  thus,  -0470000. 

ADDITION  OF  DECIMAL  FRACTIONS. 

95.  To  add  '27  to  *45  we  might  proceed  thus, 

•27  =  37 

•45=   4  9     . 

But  we  obtain  the  same  result,  if  we  set  down  the 
decimals  one  under  another,  Point  under  Point,  add 
the  figures  as  if  they  stood  for  whole  numbers,  and 
place  the  Point  in  the  result  under  the  other  Points, 
thus, 

•27 

•45 


96.  If  the  decimals  to  be  added  be  not  of  the  same 
order,  as  for  instance  -87  and  -049,  we  reason  thus  : 

•049  is  a  decimal  of  the  third  order, 

•87  ia  a  decimal  of  the  second  order,  but  it  can  be 
made  into  an  equivalent  decimal  of  the  third  order,  by  affix- 
ing a  cipher,  thus,  '370. 

Thon  we  proceed  to  add  the  decimals  thus : 
•870 
•049 

•419 


78  ADDITION    OP    DECIMAL    KRA.  TIONB. 

Now  suppose  wo  have  to  add  more  than  two  decimal 
expressions,  as  -0074,  -72,  -05,  and  -123456. 

Of  these  four  expressions  the  last  is  of  the  sixth  order, 
and  we  may  make  the  other  three  into  equivalent  deci- 
uh  order,  and  set  them  down  thus : 

•007400 
•720000 
•050000 
•123456 

•900856 


Ehe  learner  is  thoroughly  acquainted  with  the 

principle,  on  which  this  process  of  addition  depends,  he 

may  omit  the  affixed  zeros,  since  they  have  no  effect  on 

the  result,  and  may  write  the  sum  just  worked  out  in 

allowing  way: 

•0074 
•72 
•05 
•128456 

•900856 

m timbers  to  be  added  be  made  up  of  integers 
combined  with  decimals,  we  keep  the  Points  in  a  verti- 
aid  line,  >nid  ]"  in  addition  of  integers. 

Zbni  to  .i.l.l  4*87,  15-004,  -9007,  and  23,  we  proceed  thus: 


1700 

or  tL 

us, 

4-27 

15 

15-004 

9007 

•9007 

18*0 

48  1 

Examples- 

ixlii.) 

- 

Find  the  *um  of 

■*7« 

0U7  and  •! 

d) 

•001  end  < 

(•) 

18-279,  800040,  742'000872. 

(5) 

•000493,  8-24. 
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(G)     49-827,  '458,  8817-05,  341-875,  82-4962. 

(7)  700-872,  894-1  5870-006, 

(8)  560-370,  -45687,  850H>986,  7*074,  52-257. 

SUB  Tit  A  0  7702V"  0  F  1)E< '  I M  A  L   FRA  C  TIONS. 

97.  If  we  have  to  find  the  difference  between  -47 
and  -85,  where  both  decimals  are  of  the  Banie  order,  ami 
•47  is  the  larger  of  the  two,  we  proceed  thus  : 

From     -47 
Take      -85 

Result   -12 
performing  an  operation  like  that  of  Subtraction  of  In- 
tegers, and  keeping  the  Points  in  a  vertical  line. 
That  this  method  gives  the  correct  result  is  evident,  for 
•4-7     •  R  i  •  1  '2 

98.  If  we  have  to  hud  the  difference  between  -888 
and  -9,  we  may  make  the  latter  into  a  decimal  of  the 
third  order,  thus,  -900,  and  since  this  is  larger  than 
•888,  we  proceed  thus  : 

From  -900 
Take    '888 

Result  -012 
If  we  have  to  find  the  difference  between  -998,  and  1, 
we  observe  that  1,  being  an   integer,   must  be  greater 
than  -998,  which   is  a  Proper   Fraction,  i.  e.  tVito>  au<^ 
we  proceed  thus  ; 

From     1-000 
Take        -998 


Result     -002 

Examples,    (xliii) 
Find  the  difference  between 
(1)     66-429  and  5-218.  (2)    9.005  and  7  462. 

(3)    68*816  and  5 "0867.  (4)     -799  and -8. 

(5)    6-047  and  59863.  (6)     850-007  and  2708796. 

(7)     -OOU008G  and  -00001.       (8)     -00537  and  '000985. 
(9)    10  at  (10)    09999  and'101. 
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MULTIPLCATION  OF  DECIMALS. 

99.  In  finding  the  product  of  *12  and  '11,  we  might 
proceed  thus, 

•12  x  11=^  x  ^V  -  rJfJBo  =  ^^  =  '0132' 
the  result  being  a  decimal  of  the  fourth  order. 

Again  if  we  have  to  find  the  product  of  4*82  and 
00012, 

4-82x-00012  =  f^xT7)-aT>5=  10-^,^0,  -  '0005184, 
the  result  being  a  decimal  of  the  seveidh  order. 

And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a  decimal  expression  of  an  order,  whose 
index  is  the  sum  of  the  indices  of  the  orders  of  the  two 
rxpressions. 

Hence  we  deduce  the  following  rule  for  Multiplication 
of  Decimals  : 

Multiply  as  in  the  case  of  integers,  mid  mark  of  in  the 
iwA  a  numl>er  of  dechnal  places  equal  to  tlce  sum   oj 
the.  number  of  decimal  places  in  the  two  factors. 

For  etftoinlo,  to  multiply  24327  by  428. 
24327 
4-28 


72981 
48G54 
97808 

10-290821 

.,  to  iouliiply  48-672  by  -0O000M7. 
48072 

•00000047 


174088 

2<>r>:!.-.Ni 


iuin.1  places  from 
product,  Hie  produc 

I 
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Jio  left  of  these,  thus  -00002052584    and  .1  bo 

equiretl  product. 

Ouo  more  case  must  be  considered. 

Suppose  wo  have  to  multiply  -285  by  '48; 

•48 

1SS0 
940 


•11280 


This  decimal  of  the  fifth  order  is  equivalent  to  a  deci- 
mal o(  the  fourth  order  -1128  (Art.  90),  and  this  is  the 
simplest  form  of  tho  result. 


Multiply 


Examples,    (xliv). 


(1)  7-5  by  4-7.  (2)  8-62  by  5-28.       (3)  -427  by -235. 

( 1)  -56  2  by  -00074.  (5)  80070 1  by  4.0205. 

(6)  -0000 i>y  1000.  (7)  628-4075  by  24-0259. 

|  (8)  -00740  by  -006235.  1(9)  1432*6749  by  -00004030705. 
(10)  50704-042  by  -004007090001. 

Find  tho  valuo  of  tho  following  : 

(11)  -407  X4-08  x  ■•■ 

(12)  1-01  X  1000  x  -ooi. 

(13)  -52  x  .007  X  4-3  X  "02. 

Find  the  continued  product  of 

(14)  -07,  4-0,  -009  and  52-47. 

(15)  42-0,  -795,  408  and  -00074. 

(16)  What  is  tho  oabe  of  274  ? 

(17)  Raise  S-5  to  tho  fourth  power. 

DIVISWX  OF  DECIMALS. 
100.  If  we  have  to  divide  -27  by  8,  wo  might  proceed 

•27  -  3  -  -AV  -*-  8  -  rfor  -  '09. 

•in,  if  wo  have  to  divide  -00G25  by  25,  wo  might 
procK     I 

•00625  -f-  25  -  ro « -sfo  -4-  25  =  XJrUms  -  •°00^- 


8S  DIVISION    OP    DECIMALS. 

In  both  cases  the  Quotient  is  a  decimal  of  the  same 
order  as  the  Dividend. 

Hence  we  derive  the  following  Rule  : 

If  the  Divisor  be  an  integer,  perform  the  operation  of 
Division  as  if  tJie  Dividend  were  also  an  integer,  and 
nuirk  off  in  the  Quotient  as  many  decimal  places  as  thert 
are  Decimid  places  in  the  Dividend. 

For  example,  suppose  we  have  to  divide  '0086751  b\ 
248. 

243)  -0086761  (357 
729 

1385        , 
1215 

1701 
1701 

The  Quotient  is  to  be  a  decimal  of  the  eighth  order, 
.-.'  Che  result  is  -00000357.  . 

101.  Next  observe  that,  if  the  Divisor  he,  a  decimal  ex- 

{tiession,  we  can  in  every  cast*  change  it  into   an  Integer, 
>y  a  process  which  wo  shall  now  explain. 

If  we  multiply  a  decimal  expression 

by  1<>.  tii<>  eflaet  is  to  move  the  Point  one  place  to  the  right, 

t  is  to  mors  the  Point  two  places  to  the  right, 

the  effect  is  to  move  the  Point  three  places  to  "the 

:it, 

and  ho  on. 

IBM,  128-456x10      =    1284-06, 
an<  <100    =    12845.6. 

Tho  rcah  DM, 

jlfix   10 -"^•^  1284-56, 
"xl00  1 12315-6. 

"'■""'  i  into  an  Integer, 

I    LOO,  1000 according  as 

«>«  ' '  .... 

or.l<r 
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For  example,  if  the  Divisor  be  -000492,  and  we  mul- 
tiply it  by  1000000,  we  transform  it  into  the  Integer 
492. 

Now  we  may  multiply  a  Divisor  by  any  number,  if  we 
multiply  the  Dividend  by  the  same  number. 

For  instance,  if  the  Divisor  be  8  and  the  Dividend  82, 
we  may  multiply  each  by  10, 

so  that  the  Divisor  becomes'80,  and  the  Dividend  820 ; 

and  whether  we  divide  82  by  8,  or  820  by  80,  the  Quo- 
tient will  bo  the  same  number,  that  is,  4. 

102.  We  can  now  lay  down  a  general  Rule  for  Divi- 
sion of  Decimals. 

If  the  Divisor  be  a  decimal,  change  it  info  an  Integer  by 
removing  the  Point  a  sufficient  number  qf  places  to  t/ie 
right,  and  also  remove  the.  Point  in  the  Dividend  the  same 
number  of  /daces  to  the  right.  Divide  ox  in  the  case  oj 
integers.  I  lien,  ij  the  dividend,  be  an  integer,  the  quotient 
unit  he  an  integer,  and  if  the  dividend  be  a  deeinui 
quotient  will  be  a  decimal  of  the  same  order. 

The  process  will  be  better  understood  from  the  fol- 
lowing examples. 

Ex.  (1).  Divide  -625  by  -025. 

25)  625  (25 

•  50 

125 

125 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer; 

.'.  the  Quotient  required  is  25. 
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Ex.  (2).  Divide  108-997  by  2-8. 
108-997  -r  2-8= 


108997        108997- 
"         2'3         ""         23- 

-108997 
'1  3 

23)1089-97(4739 
92 

* 

169 

161 

89  • 

69 

207 

207 

Here  the  Quotient  is  a  decimal  of  the  second  order, 
because  the  Dividend  is  a  decimal  of  the  second  order  ; 

.-.  the  Quotient  required  is  47-39. 
Ex.  (8).  Divide  -625  by  -00025. 

•625  -  -00026  =  ^Us  =  %HU'  -  HfiT 

SS)62600|  2600 

60 

125 
126 

00 
II"   the  Quo'jont  ti  an  Integer,  because  the  Dividend 
•  he  Quotient  required  ia  2500. 

iD.  Dfeidt  -00169  bj  1-8. 

•nniAu    •    i  't       '001*1  •  i  «9 

( 1.1 

18 
89 
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Here  the  Quotient  is  a  decimal  of  the  fourth  order, 
because  the  Di^dend  is  a  decimal  of  the  fourth  order  ; 


£x.  (5' 


.-.  the  Quotient  is  -0013. 
Divide  025  oy  -25. 


625  ~  -25  = 


0  0 

~         38 

25  )  62500  (2500 
50 

125 
125 

00 

Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer. 

.-.  025  ■+■  -25  ==  2500. 

These  are  cases  of  exact  division,  that  is,  when,  on  the 
process  of  division  being  carried  out,  there  is  no  remain- 
der. 

Examples,    (xlv). 


Divide 

(1)     1-296  by  -108. 
(3)     -00169  by  1-3. 
(5)     15633-0062  by  362-9 
(7)     -03096  by  -000072. 
(9)^0000615228  by  807. 
(11)    -24294591  by  36-9, 

•26986365  by  3500. 

•00131053  by  -0065. 

•830676  by  '000231. 

1-0191  by  -00079. 

24M6047  by  -527. 


(15) 

(17) 

*U9) 
(21. 


(2)     17-28  by  -0012. 

(4)     2921  by  -23. 

(6)     1  by  -0001. 

(8)  v  -7644  by  -0052. 
(10)     746-44808  by  7-58. 

63987-42  by  -000073. 
(14)     2698614  by  •( 
(16)     617826  by -00( 
-(18)     -00019517  by  673. 
(20)     2078-61  by  579. 
(22)     -65220834  by  -00854. 


4700460-66583  by  00618968. 
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103.  We  next  take  the  following  example : 

Divide  347  by  64. 

Here  347  +  -64  =  -3  *f  =  3-^"  =  &0* 

and  we  proceed  thus  : 

64  )  34700  (  542 
320 

270 
256 

140 
128 

12 
We  have  then  the  Quotient  542,  and  Kemainder  12. 

li  we  wish  to  cany  on  the  division  further,  we  may 
i  ng  a  decimal  point  at  the  end  of  the  Div- 
idend, and  affixing  as  many  zeros  as  we  please,  observ- 
that  all' the  figures,  which  will  come  after  those 
I  iy  ia  the  Quotient,  will  be  decimals. 

ration,  completed  from  the  outset,  will  stan 
■ 

64  K'54700-OUOO  (  M2  1876 
820 

270 
256 

i : » 

1-8 

64 

5(50 
512 

-ISO 

880 

620 
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Examples-  (xM) 
Divide 
(1)     7-45  by  -82.  (2)     14-827  by  128. 

(3)     48-26  by  12-5.  (4)     7482*976  by  -225. 

(5)     1-2  by  625.  (6;      217  by  1250. 

104.  The  student  is  now  to  observe  that,  by  employ- 
ing Short  Division,  the  example  just  worked  out  may 
be  put  in  a  very  concise  form.  Thus  taking  up  the 
work  at  the  point  where  we  have  to  divido  84700  by  64, 
we  proceed  thus  : 

8  [  847000 

8       4337-5000 


542-1875  Quotient. 

So  also,  if  we  have  to  divide  48672-509  by  86,  we 
proceed  thus : 

4  I  43672-50900 
9  I  10918-127-25 


121312525  Quotient. 
Again,  to   divide   -0000013932   by   82,    we   p 


thus 


4  I  -0000013932 


8  i   -0000003483000 


•001)0000435375  Quotient. 

Note.— Division  by  10,  100,  1000  ..  .  is  effected  by 
moving  the  decimal  place  in  the  Dividend  one,  two, 
three  .  .  .  places  to  the  left. 
Thus  24-6  -^  10    =  2-46. 
•47  -5-  100  =  -0047. 

Examples-  (xlvii) 

Employ  Short  Division  in  finding  the  Quotient  when 

ide 

(        426-478  bv  10.  (2)  -07849782  by  72. 

(        862-47  by -026.  (4)  -00007263  bv  4-5. 

(6)     42-007487  by  -24.  (6)  -00463  by  50. 

(.)     2-4715  by  000016.  (8)  9000  by -00036. 

(9)     -001  by  100.  (10)  -001001001  by  2000. 

N.B. — The  process  of  Division  may  often  be  shortened 
by  multiplying  the  Dividend  and  Divisor  by  a  number 
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which  will  transform  the  Divisor  into  a  power  or  a  mul- 
tiple of  10:  thus,  if  we  have  to  divide  24-46927161  hy 
12-5,  we  multiply  both  by  8. 

Tbeu  H«gtmM  =  »•«*;«»»•■  „  1.9575417208. 
105.  In  the  examples  hitherto  given  the  cases  are  all 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division,  till 
there  is  no  remainder,  or  till  certain  figures  in  the  Quo- 
tient recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figures 
in  Art.  106,  but  first  we  must  observe  that  we  often 
require  to  find  the  Quotient  up  to  a  certain  place  of 
decimals. 

For  example,  suppose  we  have  to  find  the  Quotient 
arising  from  the  division  of  2*47  by  87,  to  four  places  of 
decimals. 

2-47 --87  =  *Jf   =W 
87  )  2470000  (  66756 
222 

250 
222 

280 
259 

210 

186 

150 

223 

0 

BiHM  thfl  Quotient,  eoxnot  to  four  places  of  deci 

.,  ia  6-0750. 

Example*.    (xlviii) 

.    places  of  decimals  when 


('!)     -107  by -79. 
•  i.y  -281.  (ti>     229  by    U07. 
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106.  If  we  continue  the  division  further  in  the  Exam- 
ple given  in  Art.  105,  we  find  the  figures  756  coming 
again  and  again  in  the  same  order  in  the  Quotient,  so 
that  tho  Quotient  is  6-6756756756  .  .  .  without  any  ter- 
mination. 

Let  us  now  take  this  example. 
Divide  90  by  -0011. 

Here  90  -r-  -0011  »  ^fifa  =  ±^-± 
11)900000 
81818 

Up  to  this  point  the  Quotient  is  an  Integer :  but,  if 
we  proceed  further  with  the  division,  we  shall  obtain  a 
decimal  expression  :  thus,  if  wo  affix  two  more  zeros, 
preceded  by  a  decimal  point,  to  the  dividend,  we  shall 
have 

11)900000^00 
8181818 

If  wo  carry  on  the  division  to  any  extent  we  Bhall 
have  the  two  figures  18  coming  again  and  again  in  the 
same  order.  A  decimal  of  this  kind  is  called  Periodic, 
Circulating,  or  Recurring. 

107.  The  extent  of  the  Period  is  denoted,  by  placing 
a  dot  over  the  first,  and  another  dot  over  the  last  of  the 
figures  in  it. 

Thus  '18  denotes  a  decimal  of  an  order  such  that  it 
can  he  represented  by  no  finite  index,  since  it  runs  on 
•18181818  ...  to  an  infinite  number  of  figures. 

So  also,  6 -706  stands  for    6-756756756   .... 

•047  stands  for    -047047047 

•4872  stands  for  -4372872372 

26-0479  stands  for  26-04797979 

•00026  stands  for    -000266666  ..  .. .. 

108.  A  Vui,  iion  may  be  converted  into  a 
al  Fraction  by  the  following  proi 

Luce  the  fracti  then  find 

Eho  Quotient  resulting  from  the  division  of  the  numera- 
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tor  by  the  denominator,  by  the  rule  for  division  of  deei- 
mala. 

Thus  to  reduce  |  to  a  decimal,  we  proceed  thus : 
8)  3-000 
•876 
.-.  |  =-  -375 

Again  to  reduce  ^  to  a  decimal,  we  proceed  thus : 

82)  47-00000  (1-46875 
3-2 

150 
128 

220 
192 

•280 
'256 

241) 
224 

160 
160 

.-.   11  x  1-4G875 

Or  we  night  work  by  Short  Division    thus; 

4  I  47-00 

8  !  i: 
1--K 

Again,  to  reduce  \  to  a  decimal,  wc  n-pceed  thi»s  • 
7  |  1-00000000 
•  1 1 
|    -  •:  12857, 

109.   To  4h*u>  tfuit,  whm  a  Vulgar  fi'-mct ton  u  m< 
'to  a  decii .  ,.tte  or  tht 

Hguru  of  Oie  (j  mi  order. 

•   "lion  as  | 
ric«d  to  a  du  iimtl.     Xht  (,niy  lemamdoitf  that  can 
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occur  are  0,  1,  2,  8,  4,  5,  6.  If  the  remainder  0  should 
occur,  the  division  terminates  :  if  not,  we  can  only  have 
six  different  remainders,  and  when  any  of  these  occurs 
a  second  time,  we  must  have  a  recurrence  of  the  former 
remainders  in  the  same  order. 

When  a  fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a  recurring  decimal,  the  extreim 
limit  of  the  numher  of  places  in  the  period  of  the  recur- 
ring decimal  is  one  ler;s  than  the  denominator. 

Thus  -f  produces  a  recurring  decimal  of  6  places. 
Is!,  produces  a  recurring  decimal  of  18  places. 
^  produces  a  recurring  decimal  of  28  places. 

110.  When  a  Vulgar  Fx-action  is  in  its  lowest  terms 
it  can  only  ho  expressed  as  an  Exact  Decimal  when  the 
I  denominator  is  composed  of  factors  each  of  which  is  one 
of  the  numbers  2  and  5. 

Thus  §  can  be  expressed  as  an  exact  decimal  because  8  =* 
2  x  2-X  2. 

o*^  can  be  expressed  as  an  exact  decimal  because  20 
=  2x2x5. 

r*jj;  can  be  expressed  as  an  exact  decimal  because  125 
—  5x5x5. 

■  The  reason  for  this  is,  that  no  vulgar  fraction  can  be 
expressed  as  an  Exact  Decimal,  unless  it  can  be  trans- 
formed to  one  \vhich  has  10,  or  some  power  of  10,  for 
its  denominator.  Now  no  number  can  by  multiplication 
be  made  a  power  of  10  unless  it  be  composed  of  factors 
each  of  which  is  2  or  5. 

Thus  8  can  bo  made  into  a  power  of  10  by  multiplying  it 
by  5  x  5  x  5. 

125  can  be  made  into  a  power  of  10  by  multiplying  it 
by  2x2x2. 

40  can  be  made  into  a  power  of  10  by  multiplying  it 
by  5  X  5. 

nence  f~,Xjx2  =  i«  jxnsxui  =  nrtnr  -  a '  ° 

7 1 — 7x3x2x5       _    c  e     _  .fir a 

VTff ~  txtx«s{xixlx)xij(]      T'tftJTT  —  U&D 
a    _    .     _? 9x3x6  _    S2-.5    _  .oor 
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But  such  numbers  as  7,  12,  80,  cannot  be  made  into 
powers  of  30  by  multiplication,  and  hence  -f  T\  J$  can- 
not be  reduced  to  exact  decimals. 

It  may  also  be  remarked  that,  when  a  Vulgar  Frac- 
tion in  its  lowest  terms  is  reduced  to  an  exact  decimal, 
the  order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  that  either  of  the  factors  2  or  6  occurs 
in  the  denominator. 

Examples,  (xlix) 
Convert  into  decimals  the  following  vulgar  fractions  : 

<lJ    iV  (2)    tt  («)    t  W     & 

(Pi    vU         (•)    TlT  (?)     H         W    H 

(9)    ,#,       (10)     >#. 

COX  TRACTIONS    IN  MULTIPLICATION  AND 
DIVISION   OF  DECIMALS. 

111.     When  the  number  of  decimal  places  is  great 
figures  obtained  by  the  ordinary  mode  of  multiplica- 
are  often  unn  numerous.     Thus,  in  mul- 

ing 62-87416  by  2-84169  by  the  ordinary  method, 
would  be  ten  places  of  decimals  in  the  product, 
for  all  practical  purposes  three  or  four  are  quite 
•gh, 

utiply  62-87416  by  2-84169  so  as   to  retain 
:vces  of  decimals. 


OKD1 

.410 

OOH                        MKTHOD. 

-'410 
9614 

"1"  !'.'  M4 

14006091407804 

124',  •                  T41  X  2  + 1 

1  <8 
37  X  4  +  2 

OL'IJX  l  4- 1 

X  04-2 

f,0=           0x94-*i 

CONTRACTIONS    OP   DECIMALS. 

By  comparing  the  contracted  method  with  the  ordi- 
nary method,  the  reason  of  the  procediug  operation  will 
bo  readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of  the 
the  same  order  as  the  figure  multiplied,  the  units  figure  of 
the  multiplier  is  written  under  the  place  to  be  retained. 
For  convenience,  the  other  figures  are  written  in  an  in- 
verted order.  Now  (Art.  99)  4,  a  decimal  of  the  tfiird 
order  multiplied  by  8,  a  decimal  of  the  first  order,  will 
give  a  decimal  of  the  fourth  order ;  also,  7,  a  decimal  of 
Uie  second  order,  multiplied  by  4,  a  decimal  of  the  second 
order,  will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  one  must  be  added  : 
sinco,  if  6  had  not  been  rejected,  there  would  have  been 
one  to  carry ;  then  the  other  figures  are  multiplied  in 
the  usual  way.  Next,  multiply  4  by  8  and  set  down  2 
under  the  8,  and  multiply  the  other  figures  by  8  in  the 
usual  way. 

Next,  multiply  7  by  4  and  to  the  product  add  2 : 
since,  if  416  had  not  been  rejocted  the  product  would 
have  approximated  to  2  thousand,  etc. 

Hence  we  have  the  following  rule  : 

Write  the  Multiplier  with  the  order  of  its  figures 
reversed  under  the  Multiplicand,  so  that  the  units  figure 
may  be  wider  that  figure  of  the  Multiplicand  ichich  is  tlce 
loioest  decimal  to  be  retained  in  the  Product.  The),  mul- 
tiply by  each  figure  of  the  Multiplier,  neglecting  all  the 
\s  of  the  Multiplicand  to  the  right  of  it,  except  to  find 
is  to  be  carried,  and  carrying  one  more  when  the  re- 
jected part  of  any  product  is  6  or  greater  than  5.  Arrange, 
the  partial  products  so  that  their  right  hand  figures  vary 
stand  in  the  same  vertical  column.  Their  sum  will  be  the 
product  required.  Ftom  this  product  cut  off  the  desired 
number  of  decimal  places. 

112.  "When  the  divisor  consists  of  several  figures,  the 

will  bo  much  shortened  by  cutting  off  a  figure 

from  the  divisor  at  each  successive  step  of  the  division, 

instead  of  annexing  a  figure  to  the  dividend.     Care 

must  be  taken  to  increase  caok  product  by  what  would 
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have  been  carried  if  the  figure  or  figures  had  not  bora 
cut  off. 

Ex.  (1).    Divide  8-784169  by   2*71611.8   eorre<5t  to 
three  places  o.'  decimals. 

2716413  )  8784169  (  1898 
2716418 


10G7761 
814925 

252826 
244478 


6348 
8149 

199 

By  comparing  the  units  of  the  highest  order  in  the 
<li  visor  with  the  units  of  the  same  order  in  the  dividend, 
it  is  evident  that  there  must  be  one  figure  to  the  left  of 
the  point  in  the  quotient ;  henoe  the  answer  is  1*893. 

Ex.  (2).  Divide  76814168  by  21*8642  correct  to  four 
1 'laces  of  decimals. 

OBDrVARY  METHOD.  OOWTOACTED  METHOD. 

)  703141G3  (  857206  218642  )  76814108  (  857206 

64  "*'     640926 


1222'  .1.22216 

10GS21I0  100821 

16894  1C094 

119;  14956 

439 
SM  427 


000  12 

210  11 

17'.  1 

o  thofi"i  <; .  of  the  c                -o  66720G,  and  b> 

sow.  (ho  1C,  teua  of 


tho  dividend,  it  is  plain  thero  must  be  2  places  to  the 
left  of  the  point ;  hence  the  quotient  is  &5-7205. 

From  considering  these  oases  we  have  ths  following 
rule : 

Compare  the  left-hand  figure  of  the  divisor  with  the 
unite  of  tJte  same  order  in  the  dividend,  and  tiius  deter- 
mine the  position  of  the  point  in  the  quotient.  Then 
livide  as  in  Ex.  (1),  dropping  a  figure  from  the  right  oj 
the  divisor  at  each  step  of  the  division. 

Note. — Care  should  be  taken  to  rnfvrk  the  figures 
dropped  by  placing  a  dot  or  other  mark  beneath  them. 


-'  ■  *  (i 


Examples-    (1) 

1)    -863541  X'10983  to  five  plaoes  of  decimals. 
068407 X  047126  to  six  plaoes  of  decimals. 
8*141592 X  52*7488  to  four  places  of  decimals. 
(4)     825-7ul423x -7218393  to  three  places  of  decimals. 
W5)    8*1729432 x 8*316259  to  four  places  of  decimals. 

(6)     2-8748-f-l,4786  to  three  placet  of  decimals. 
*»  (7)    81  47-i-889*27656  to  four  places  of  decimals 

■ 4Q)    252070*52075l-*-591'57  to  three  places  of  deoimals. 

*  (9)    78:64-+- '48282  to  four  places  of  decimals. 
(10)    65555-i-7*06249  to  three  places  of  decimals. 


RECURUWQ  DECIMALS 

113.  Pure  recurring  decimal  fractions  are  those  in 
which  the  period  commences  immediately  after  the  deci- 
mal point; 

thus  *8,  *27,  "0429  are  pure  recurring  decimals. 

Mixed  recurring  decimal  fractions  are  those  in  which 
one  or  more  figures  precede  the  period  : 

thus  "88,  *2127,  '850429  ara  mixed  reourriag  decimals. 

114.  To  find  the  Vulgar  Fraction  which  is  equivalen. 
to  a  given  pure  recurring  Decimal. 

Ex.  (1).  Find  the  Vulgar  Fraction  equivalent  to  -8, 
Tuad«uhnal  =  •*&>. 

9  • 
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From  1Q  times  the  decimal,  or  3'833 , 

Take  tho  decimal,  or  833 

Then  9  times  the  decimil  =  3000 

.*.  the  decimal <=3^=*^.. 

Ex.  (2)    Find  the   Vulgar  Fraction    equivalent   to 

247. 

The  decimal  =  -247247 

From  1000  times  the  decimal,  or    247247 

Take  the  decimal,  or  -247 

Thou  999  times  the  decimal  =  2-17-000 

.-.  luc  decimal  =  §$J. 

Ex.  (3).   Find   the  Vulgar   fraction   equivalent    to 
0428. 

The  decimal  =  -04230423 

From  10300  times  tho  decimal,  or   423*0428 

Take  tho  decimal,  or  -0428 

Thou  9999  times  the  decimal  —  423-0000 

.*.  tho  daoimal  =  fffa  —  ^j-. 

Examples-   (li.) 
Convert  into  Vulgar  Fraction  a  in  their  lowost  tei 
(1)     -6  (2)     -27  (3)      015  (4) 

(5)    -0072*        (0)     -4*023         (7)     -OX  (8)    -00009 

■  ■  we  ded  for  reduc- 

ing a  pure  to  u  Vn!  ion : 

Take  or  rotor,  and 

ting  0  'i» 

1  =  Sill 

116     T  ilen* 
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Ex.  (1).     Find   the  Vulgar  Fraction  equivalent  to 
^37. 

The  decimal  -  -23787 

From  1000  times  the  decimal,  or        237-87 

Take  10  times  the   decimal,  or  2*87 


Then  990  times  the  decimal  ==235, 
.-.  the  decimal  =  ftg  g  =  -iVr 

Ex.  (2).     Find  the  Vulgar   Fraction   equivalent  to 
0-4726. 

The  decimal  =  -04726726. 

From  100000  times  the  decimal,  or        4726-726 

Take  100  times  the  decimal,  or  4*726 


Then  99900  timea  the  decimal  ==  4722, 
.-.  the  demand  =  ^Va  —  rflfff 

Ex.  (3)     Find  the  Vulgar  Fractions   equivalent  to 

3-1.4. 

The  decimal  =  8-1444 

From  100  timea  the  decimal,  or        314-44 

Take  10  times  the  decimal,  or  31*44 


Then  90  times  the  decimal  —  283, 
.-.  tho  decimal  =  '*£?. 

Examples,  (lii). 

Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 

(1)     -425  (2)     -4759  (3)     4-253  (4)     -00426 

(5)     53.-00248    (6)     7-2011  (7)     2-5306. 

117,  Hence  -wo  deduce  the  following  rule  for  reduc- 
ing a  Mixed  recurring  decimal  to  a  vulgar  fraction  : 

Form  the  Xumerator  by  taking  from  the  figures  up  to 
i  of  the  first  period  the  figures  that  precede  the  first 
period;  and  form  the  Denominator  by  setting  down  9  as 
many  times  as  there  are  figures  in  the  period,  and  affix- 
ing 0  as  many  times  as  there  are  figures  between  the  deci- 
mal point  and  the  first  period. 
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Thus  'S««*$$5*«|$$ 

•00473  -tKft-Tttfe 

.    L       4A-4  41 

4-o  =-9-     =9 

118  The  method  of  performing  arithmetical  opera- 
lions  with  recurring  decimals  will  he  best  explained  by 
taking  the  operations  separately. 

I.  Addition. 

Find  the  stun  of  8*49,  4-047,  and  -1463. 

First  make  the  decimals  all  of  the  same  order,  thus 
3.4999,  4-0470,  -1463. 

Then,  since  tho  periods  consist  of  1,  3,  2  figures  respect, 
ively,  and  tho  L.  CM.  of  1,  8  and  2  is  6,  carry  on  all  the 
decimals  six  places  further,  thus 

3-4900999999 

4v<; 

•1463G88863 


7-69341C63 
II.  Subtraction. 
Hero  wo  proceed  on  tho  eamo  priuciplo  as  in  Addition. 

Thus  to  subtract  G-247  from  8-CG9, 

8-.'."r 
6-247777 


2-81128 

In  both  operations  some  caro  is  requisite  in  observing 
what  figure  would  be  carried  on  if  tho  oolumns  omitted 
wero  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring 
decimah  should  be  converted  into  vulgar  fractions,  and 
when  the  Proilnct  or  Quotient  of  tlieso  fractions  has 
been  found,  it  may  bo  converted  into  a  decimal. 

Thus  4-5  x  8-7  -  4fi"4  x  n  T0"3  =  V  *  V  -  4r*' 
and  •(*  +  -042  -  W  t-  tfft  =  *V  X  W  =  Viae  =  *f 

We  mny  then,  if  it  bo  r  If*  and  H  iuto 

dacuualt,  by  tho  process  explained  in  Art.  iOtf 
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Examples-    (iiii>. 

Find  the  value  of  the  following  expression*  : 

(1)     2-57  +  043  4-  18-2.         (2)     14-762*  4-  3-549  4-  2-204. 

(8)     15-025  -13-247.  (4)      0246  -  -00897. 

(5)     8-7  X  5-49.  (6)     -0072  X  '45'. 

(7)     3-4 -s- 409.  (8)     '074 -r- -59. 

119.  When  vulgar  and  deoimal  fractions  are  com- 
bined in  the  same  expression,  it  may  usually  be  simpli- 
fied in  the  neatest  and  easiest  way  by  reducing  the  vul- 
gar fractions  to  a  decimal  form. 

Thus,  if  we  bavo  to  find  the  sum  of  476J,  18|v  and  10-875, 
we  should  proceed  thus  : 

476* =476-25 
131-  13-375 
10-375 


Sum    500-000 
ExaminaMvn  Paper*. 


(1)  Show  that  aay  decimal  is  multiplied  by  1000  by  re- 
moving the  decimal  point  in  the  multiplicand  three  places 
towards  the  right. 

(2)  Enunciate  the  general  rule3  for  fhe  divslon  of  deci- 
mals. In  cases  when  the  division  does  not  terminate, 
explain  how  to  determine  the  place  of  the  decimal  point  in 
the  quotient. 

(3)  Which  of  the  following  statements  is  more  nearly  cor- 
rect? 

O^-Mi,*  ^.9.008. 

(4)  How  many  times  can  -0087  be  taken  from  2-291  ? 
What  fraction  will  the  remainder  be  of  the  former  ? 

(5)  Whence  does  it  appear  that  a  vulgar  fraction  may 
always  be  reduced  either  to  a  terminated  or  a  circulating 
decimal  ? 

'  Calculate  the  limits  of  the  error  made  in  taking  f f|  as  an 
approximate  value  of  8*1415926  to  seven  places  of  decimals. 
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II. 

(1)  Explain  what  vulgar  fractions   can  be   expressed   $A 
finite  d<  eiuials. 
Which  of  the  following  fractions  can  be  thus   expressed  ? 

fl  7  7  IS.  91 

%  (2)  If  a  pound  of  sugar  I,  find  the  value 

of  -0025  of  10  barrels  of  2:J0  pounds  each. 
%  (8)  Whether  is  S'7145'65  more  accuratblj   represented  by 
'6-715  ox  u-714,  and  v. 

v  (4)  What  vu'  a  is  equivalent  to  the  sum  of  14*4 

and  1*44  divided  by  their  difl 

(5)  Find  a  decanal  which  shall  not  differ  from  «  by  a  ten- 
thouaaadth. 

Ill 

(1)  What  am  the  advantage!  .  [vantages  of  work- 
ing with  decimals  instead  of  vulgar 

(2)  If  a  business  produces   an  annual   return   of  $6,000, 
and  of  throe  partners  oia 

the  profits,  how  much  m  to  th«  share  j>f  the 

parti 

(8)  A  man  who  owns  £  of  a  steamboat  sells  *7.f  f  his  share 
for  $1,400  ;  what  decimal  part  of  the  boi 
and  what  was  the  boat  wonh? 

(4)  A  man  paid  $120  for  a  horso  ;  for  a  buggy  $8U&  more 
•8  of  the  cost  ol  cost 
l  to  and  buggy.     Find  his  entire  outlay. 

(5)  Tho  product  of  tht  i   fractions  is   f ;  two  of 

136  ;  by 
•ruction  wid  the  third  one  be  o 

IV. 
(1)  How  do  the  1 '  irtfer  from  Vulgar  Fractions '? 

-Iiort, 

N  (8)  On'<  vu. 

•nid  7  brandy  ai 

of  w  r 

If  t  ■  d  by  428, 

wh  it  nnm!>..i    Will   r  ml  ? 
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(4)  Write  in  figures  four  millions  and  four,  and  ten  oillion^ 
ninety  thoi^and  and  seven  hundred  quadrillionths.  Ex- 
press in  words  74000306-0000600i)u007. 

_»  (£)  A  piece  of  cloth  was  said  to  contain  84  yards,  but  it  was 
found  that  tb*o  so-called  yard  measure  with  which  it  was 
measured  was  '02083  of  a  yard  too  short ;  what  was  the 
oorreot  length  of  the  cloth  ?  » 


(1)  When  a  vulgar  fraction  is  changed  to  a  decimal,  ex- 
plain how  many  figures  there  will  bo  in  the  decimal  if  it^ 
does  not  repeat ;  if  it  ia  ■    :iain  when  it 

will  w  vhich  does  not  ow  how' 

mai^,  this  part. 

s-  (2)  The  French  metre  is  89-371  inches  in  length.     E 
press  the  length  of  25  nibtres  a  ..n  of  an  ' 

mile,  there  being  62S0  feet  iu  it  and  12  inched  in  a  foot. 

(3)  .If  a  steoi  ge  from   New  York  to 
Liverpool  (say  2700  miles)  in  280  h  .  ain  gone 
from  London  to  Edinburgh  (say  405  miles)  in  L8  1  oura  ;  .'. 
much  docs  the  one  go  faster  titan  the  other  V     Give  aniv 
in  miles  and  decimal  of  a  mile. 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7*6 ; 
and  that  the  divisor  is  f  of  the  quotient ;  also  that  the 
remainder  is  ?y  of  the  divisor.     Find  the  dividend. 

(5)  Dil  ong  A,  B,  and  C,  so  aa  to  give  B 

9  more  than  C. 

VI. 

(1)  What  vujpar  fractions  must  be  represented  by  mixed 
repetencU  <  pure  ropetend 

(2)  S  lal  can  have  more  places 
in  the  j)  a  the  denominator  lees 
one.                                 , 

»      (8)  A  man  spent  $2.80  more  than  .79  of  his  money  at  one 
time  and  %\-  E  the  remainder  at  anotb 

and  now  has  $2'6(  9  ;  how  much  had  he  at  first  ? 

(1111111  \ 

(4)  Simplify  16|g-g--?+5-7F-7-^rX  ...}-,h. 

B.       ...      1         j  i       8    ,3x4       1    ,  8X4X8 

(5)  Sunphfy  j^X  J  X~ &  +  xx&\H+ x 
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XIII.    Square  Root. 

120.  When  a  Number  is  multiplied  by  itself,  the 
result  is  called  the  Square  of  the  number.  Thus  144 
A  the  squaro  of  12,  aud  225  is  the  square  of  15. 

The  symbol  a  placed  over  a  number  expresses  the 
square  of  the  number :  thus  53  denotes  the  square  of  5. 

121.  The  Square  Root  of  a  given  number  is  that 
uumber,  whose  square  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square 
of  12  is  144. 

The  symbol  y,  placed  before  a  number,  denotes  that 
the  square  root  of  that  number  is  to  be  taken :  thus 
v/25  is  read  "  the  square  root  of  25." 

122.  A  number  which  has  an  integer  for  its  square 
root  is  called  a  Perfect  Square. 

123.  For  Perfeot  Squares  not  greater  than  100  we 
know  the  square  roots,  thus  we  know  that  the  square 
root  of  81  is  9  ;  and  for  many  Perfect  Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  13, 
and  the  Bquare  root  of  400  is  20,  and  the  square  root  of 

i0  is  100.     But  we  have  rules  for  finding  the  Square 
Root  of  any  Number,  as  wo  shall  now  explain 

First,  suppose  wo  have  to  find  the  Square  Root  of 
1225. 

Wo  draw  a  line  separating  the  two  figures  on  the  right 
from  tho  other  two  ;  thus 

1212. 
I  figure*  12  nifiko  what  is  callod  the  first  period. 
The  figurus  25  make  what  is  called  tho  second  period. 

Wo  then  tako  tho  nearest  porfeot  square  not  greater 
than  12,  that  in  9,  and  jilaco  it  U  12  mid  put  its 

•quaro  root,  that  in  8,  as  the  first  figure  of  the  square 
I  we  have  to  find,  thus 

12.25  ( 8 
9 
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We  subtract  9  from  12,  and  annex  to  the  remainder  8 
lite  second,  period'25,  to  make  a  dividend,  aud  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a  divisor ;  thus  our  prooeas  up  to  this 
point  will  stand  thus  : 

12125  (  8 
9 

6     I  825 
Now  we  shall  have  to  annex  another  figure  to  the  6, 
and  we  must  therefore  reckon  the  6  as  six  tens,  or  60, 
aud  then  we  seek  the  number  of  times  60  is  contained 
\n  825,  and  this  being  Jive  times,  we  set  down  5  as  the 
second  figure  of  the  root,  and  annex  5  to  the  6,  so  thai 
our  prcceBs  up  to  this  point  will  stand  thus  : 
12125 
8, 

65  |  325 
We  then  multiply  65  by  6,  and  set  the  product  down 
under  the  825  ;    and   subtracting  the  product  from  the 
325,  wo  have  no  remaiuder,  aud  wo  conclude  that  85  if 
the  square  root  of  1225,  the  full  pro<  ess  being 
12125  (  85 
9 


65 


825 
825 


Nt'tt,  to  find  the  square  root  of  622521. 
Drawing  a  line  to  mark  off  the  two  figures  ou  the 
right,  and  another  line  to  mark  off  the  next  two  figures 
our  process  for  finding  the  first  two  figures  of  the  root 
will  be  the  same  as  that  explained  in  the  first  example, 
and  it  will  stand  thus : 

62125131  (7« 
49 

X48|l825 
1184 


I  141! 


14121 


104 
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We  now  annex  to  the  remainder  the  third  period  21,  and/ 
we  double  the  part  of  the  root  already  found,  78,  and  set 
down  the  result  150  as  a  partial  divisor,  and  proceed,  ok 
before,  to  divide  14121  by  1560,  and  annex  the  qu  ■ 
9  to  the  root  and  to  the  divisor;  and  multiplying  1569 
by  9  we  set  the  product  under  the  14121 ;  thus  pur 
process  in  full  will  be 

Q2  25121(789 

49 


1184 


15G9; 


14121 
14121 


.*.  789  is  the  root  required. 

te. — In  practice,  instead  of  dividing  1825  by  140, 

1  to  divide  182  by  14,  and  instead  of  dividing 

1560,  to  divide  1412  by  156.     The  quotient 

obtained  is,  however,  sometimes  too  great,  as  will 

in  the  next  Examp, 

We  now  give  two  Examples  in  which  the  first  period 

•ys  be  the  case  when 
odd  number  of  figures  in  it. 

i  find  the  i  otofl8947C2 

ea  by  pairs,  commencing  from 
.ght,  we  i 

■•  7-62125  ( 10766 

I 


28 

89 

..  ii. _ 

17862 
176 

27026 
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Note. — In  dividing  89  by  20  the  quotient  is  4,  but  if 
we  added  this  to  complete  the  divisor,  it  would  become 
24,  which  being  multiplied  by  4,  would  give  96,  a  num- 
ber larger  than  89. 

To  lind  the  square  root  of  89001. 

8196101  ( 199 
1 


28 
889 


298 
261 


8501 
8501 


I*otr  I.— The  division  of  296  by  20  illustrates  the 
/   remarks  made  on  the  last  example. 

Note  II. — The  second  remainder,  85,  is  greater  than 
the  divisor,  29,  a  result  not  uncommon  hi  this  operation. 

Examples,    (lvj 


Find  the  square  roots  of 

(1)  196. 

(8)  1024. 
(5)  882 

(7)  100929. 

(9)  L986 
(11)  868729.61: 
(18)  550183980. 
(15)  4124961. 
(17)  32289084. 


(2)  529. 

(4)  5625. 

(0)  119025. 

^8)  751089. 

^10)  697225. 

^■(12)  22071204. 

(14)  5256250000. 

(10)  540121*' 

(18)  191810718444. 


124.   To  find  tht  square  root  of  a  Decimal  Fraction, 

"When  the  given  number  has  an  even  number  of  deci- 
mal places,  Ave  proceed  to  fiud  the  square'  root  as  if  the 
number  were  an  integer,  and  mark  oil  in  the  root  a 
number  of  decimal  places  equal  to  Imlt  the  number  in  th« 
square. 

Thus,  if  the  square  be  a  decknal  of  the  nur/h  order, 
the  root  will  be  a  decimal  of  the  thvtxl  order, 

For  example,  to  find  the  square  root  of  5-822249. 
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23  49  (2*307 
4 

132 
129 


322 

Sinco  46  id  not  contained  in  82,  we  annex  an  0  to  the 
divisor,  and  atao  to  the  root,  and  bring  down  the  next 
period  thus, 


4007  I  82249 
1  82249 


Examples.    (lvi).» 
Find  tho  equaro  roots  of 

(4i 


10-81.  (2)  281-9041.  (3)  -9025. 

•2601.  (5)  -0625.  (6)  -000729. 

(7)     17242-8161.  (8)  1-002001.  (9)  44415-5025. 
(10)     18947-5^25. 

125.  In  finding  tho  sqnaro  root  of  a  decimal  fraction 
wo  must  bo  careful  to  make  the  decimal  such,  that  the 
index  of  its  order  is  an  ercn  number. 

Thus,  if  wo  have  to  find  the  squnro  root  of  -4,  wo 
change  the  decimal  into  an  equivalent  decimal  of  the 
second,  fourth,  «a:tfc...  order,   thus,  -40, -4000,  -400000,... 

This  is  done  m  order  that  the  denominator  of  the 
ah  nt  fraction  may  be  a  perfect  square,  which  is 
t.:io  ease  in  the  fractions 

40     4000     4_oqoqo_ 

100     10000    1000000*" 
lot  in  tho  fnotions 

4        400      40000 


10      1000     100000 

Also,  sinco  for  every  pair  of  figures  in  the  nquaro  wo 

have  one  figure  in  tho  root,  we  shall  havo  to  take  a 

>f  figures  in  tho  decimal  part  of  tho  square 

.mbor  of  decimal  plnccs  we  are  to  hnve  in 

<»ot. 
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Suppose,  for  example,  we  have  to  find  the  square 
root  of  *l-44  to /our  places  of  decimals. 

We  must  have  eigfit  decimal  places  in  the  square, 
thus,  -14400000,  and  -we  mark  off  these  and  proceed  an 
in  the  extraction  of  the  root  of  whole  numbers,  the  root 
being  a  decimal  of  Win  fourth  order  :  thusy 

•14140100100  ( -3794  .... 
9 


67 

640 
469 

749 

7100 
6741 

7C84 

85900 
80336 

6564 
ahotb. — The  square  root  of  a  decimal  of  an  odd  order 
is  a  non-terminating  decimal. 

Examples-    (lv^) 

Extract  to  four  places  of  deoimals  the  square  roots  of 

20.  (2)     80.  (8)     -9.  (4)      12L 

(6)     -016.  (7)     '00064.        (8)     -00121. 


(5) 


•169. 


(9)     16-245.     (10)     -9. 


(11)    '26. 


(12)    4208. 


126.  If  we  have  to  find  the  square  root  of  a  vulgar 
fraction,  we  can  always  by  multiplication  make  the 
denominator  a  perfect  square,  if  it  ho  not  already  so> 
multiplying  the  numerator  by  the  same  number. 

We  then  find  the  square  root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  square  root  of  the 
numerator,  and  make  the  results  respectively  the  de- 
nominator and  numerator  of  a  fraction,  which  is  the 
root  required,  exactly  or  approximately. 

Bx.  (I).  J2A«^=,* 
y  M    \  33        v/86        6 

/a       (2x3  _  ye  __  ye 


[08 
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Wo  can  now  extract  the  squaro  root  cf  6  to, 
three  places  of  decimals,  thus  : 

6-IOOIOOiOO  ( Ll-449 

4 


44 

170 

481 

889 

46400 
44001 

.*. 

2399 

2-449... 
\3      8 

=  -81G. 


Or  we  might  have  reduced  J.  to  a  decimal,   thus  : 
•66GGG6...,  and  then  have  extracted  the  square  root  of 
tJiis  i 
Y  529      ^529     23       ,  7 

Ex.  (8).     VS-=V  r'T'H 

128 
Ex.  (4).  square  root  of  jar* 


Here  duce  tho  fraction  I  terms. 


Thus 


1-28 


\  12 


>/'C4        -8 


B2 


127.  An  integer  can  always  bo  changed  into  a  per- 
qnare  by  ing  by  a  number  equal  to  ov 

integer. 

iple, 

7  is  clianged  into  a  perfoct  square  if  multiplied  by  7 
18  is  channel  into  a  perfect  aquuro  if  multiplied  by  2. 

Examples,  (lviii). 

i 

(0    V*  (2) 

(5) 

O)    HI  (8)    VA 


(10)    88U 


(ID 


nil 
16 


(0) 

(0) 

(12) 
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and  find  to  four  places  of  decimals  the  square  roots  of 
(13)     ft  (14)    tf  (15)    6| 

(16)    9i  (17)     76J> 

XIV.    Cube  Root. 

128.  When  a  number  is  multiplied  by  itself  twice, 
the  result  is  called  the  Cube  of  the  number.  Thus  l27 
is  the  cube  of  8,  and  216  is  the  cube  of  6. 

129.  The  Cube  Root  of  a  given  number  is  that 
number,  whose  cube  is  equal  to  the  given  number. 

Thus  the  cube  root  of  043  is  7,  because  the  cube  of  7 
is  343 

The  symbol  1/  ,  placed  before  a  number,  denotes  that 
the  cube  root  of  that  number  is  to  bo  taken  :  thus 
yi25  is  read,  -'the  cubo  root  of  125." 

130.  A  number,  which  has  an  integer  for  its  Cube 
Boot,  is  called  a  Ferfkct  Cube. 

The  numbers,  less  than  1000,  which  are  perfect  cubes, 
should  be  committed  to  memory :  they  are 

1,  8.  27,  64,  126,  216,  848,  512,  729, 
and  the  cube  roots  of  these  numbers  are  respectively 
1,     2,     8,     4,     5,     6,     7,     8,     9. 

131.  To  find  the  Cube  Root  of  a  perfect  cube, 
greater  than  1000,  we  proceed  by  a  rule,  which  we  shall 
now  explain. 

Ex.  (1).  To  find  the  cubo  root  of  91125. 

4  91  |  125 

64 

- 


12  6  4800 

625 

5425 


27125 
27125 


First  diviilo  tho  number  91125  into  two  periods  by  drawing 
a  Una  marking  off  three  figures  on  the  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
which  is  64,  and  set  down  its  cube  root,  which  is  4,  in  u 


Ill) 
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line  with  91125,  and  some  way  to  the  left.    This  is  the 
first  figure  of  the  root. 
Then  subtract  64  from  91,  and  to  {he  remainder  attach 
the  second  period,  125. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to 

the  extreme  left,  and  three  times  the  square  of  the  first 

figure  of  the  root,  48,  with  two  zeros  annexed  to  it,  just 

on  the  left  of  the  27125. 
Divide  27125  by  4800,  and  set  the  quotient,  6,  midway 

between  12  and  4800.     Then  read  12         5         as  125  ; 

multiply  this  by  5  ;  put  the  result,  625,  under  the  4800 ; 

add  it  to  the  4800 ;  this  gives  5425 ;  multiply  this  by  5  ; 

put  the  result,  which  is  27125,  under  the  first  remainder ; 

subtraot,  and  as  there  is  no  remainder,  the  process  in 

complete,  and  the  root  is  45. 

Examples-    (Hx) 
Find  the  eube  roota  of 


ft 


74088. 
262144. 


(9)    614125. 
12)    250047. 


(1)  4096.  (2)  82768. 

(4)  498089.  (5)  614125. 

(7)  89804-  (8)  889017. 

(10)  970299.  (11)  59819.              (12) 

Next,  let  us  take  the  oase  in  whioh  the  cube  root,  has 
And  extract  the  cube  voot  of  428601064. 

7  428  |  661  |  064 

848 


21 


•JUu 


14700 
1075 


85661 


15776 
25 


1087500 
0016 

10H651B 


W*  MMTato   MM  ntraiber  428661064  Irrto  tbrwe    periods, 

uuxl  t                   •  SJtft  V'-r  in  428, 

ih  is  648,  and  wo  set  nrhiab  is  7. 

Wo  than   subtract  848  Irotn  428,  and  annex   to  the 

6G1,  tho  Motxia  P<-  - . 
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Then  we  6et  down  three  times  7,  which  is  21, 

»nd  three  times  the  square  of  7,  which  is  147,  and  add 

two  zeros  to  it. 
Then  we  divide  85661  by  14700,  which  gives  tho  quotient 

5,  and  this  we  put  down  midway  between  21  and  14700. 
Then  we  multiply  215  by  6,  which  gives  1075 ;  we  add 

this  to  14700;  we  multiply  the  result,  15775,  by  6  ;  and 

aubtrairt  the  prodnct,  78875,  from  85661  ;  arid  to  the 

remainder  wo  annex  the  third  period,  084. 
We  thtm  set  down  three  times  75,  which  is  225, 
and  thrfie  times  the  square  of  75,  which  is  16875. 

N.B. — This  last  result  can  be  obtained  by  setting  the 
square  of  5,  the  second  figure  of  theroot,  under  the  second 
divisor,  and  adding  the  three  numbers  coupled  by  the 
bracket. 
Wo  then  armex  two  zeros,  to  10875  and  repeat  the  prooess 

explained  above,  to  find  4,  the  third  figure  of  the  cube 

root,  which  is  in  this  case  754. 

Next,  take  the  oaso  in  which  the  root  has/ow  figures 
and  find  the  cube  root  of  14832587008, 

2  14  |  832  J  587  |  998 

8 

•   4    1200     6832 
256\ 

1456(    5824 
16J    

72        5        172800        100853? 
8025^ 


176425 f        882125 
25J        


785        7        18007500      120412898 
51499 


18058999      120112998 
Hence  the  root  required  is  2457. 
Note.— In  dividing  0882  by  1200  tho  qnotimt  h  5,  but  if 
we  look  this  for  ire  of  the  rooi  we  should  find 

the  a.Uition  of  5  tunes  (55,  or  825,  to  1200,  would  give 


BB  koot. 

1526,  ami  by  5  would  give  7625,  a  number  too 

largo  to  be  subtracted  from  GS32. 

vjiples.    (lx), 

Find  the  cubo  roots  of 

14706125.            (2)  1-19721291.  (3)  28934443. 

300703000.          (5)     2097152.  (6)  5735330. 

(7)    99252847.           (3)     1092727.  (9)  1G777216. 

(10)     194104530.        {11)  '  31027G72.  (J2)  130323343. 

(13)     32232    V:.        (14)     354394012.  -*<15)  4002:707-!.     | 
(10)     13421772S.                        (17)     122615327232. 
(18)     673G7:c:7125. 

132.  To  extract  the  Cube  Boot  of  a  Decimal  Fraction. 

In  order  that  a  Decimol  Fraction  may  be  a  Perfect 

.  it  muot  bo  of  the  8rd,  G  :i,  9th order,  the 

Index  of  the  order  being  some  multiple  of  8. 

We  then  proceed  .in  the  following  way  : 

Ex.  (2)     To  find  the  cube  root  of  -348. 

»/3lT      7 

V  7—  =   7. 

K)       10 

Ex.  12)     To  find  the  oube  root  of  039304. 


I  =-y 


84 


, « '34. 


fl 000000   100 
Ex.  (3)  To  find  the  cubo  root  of  -012812904. 

.,_.,___   '/"  12812904   234 

N    ■  00000  =  1.00  =  '234' 

133.  To  extract  the  <  of  an  integer  or 

■  placo  of 
mast  take  three  timet  th  oimal  places  in  the 

ninth 

I 
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of  4280000000,  regarded  as  a  whale  number,  and  mark  off 
three  decimal  places  in  the  result. 

134.  The  cube  root  of  a  Vulgar  fracti/m  may  be  found 
by  taking  the  roots  of  the  numerator  and  denominator, 
or  by  reducing  the  fraction  to  a  decimal  of  the  8rd,  6th, 
9th order,  and  proceeding  as  in  Art.  188. 

Examples-    (ixi). 
Find  the  cube  roots  of 
^(1)      ;389017       »(2)       -048228544       «(8)      27054-086008 
+W    tiU        W     m        (6)     53lA         (7)     405,^; 
and  find  to  three  places  of  decimals  the  cube  roots  o* 

(8)    5  (9)    576  (10)     -121861281 

*Hll)    15-926972504  (12)   f  (13)    $ 

(14)    i  (15)   U  (16)    8* 

135.  The/fmrth  root  of  a  number  is  found  by  taking 
the  square  root  of  the  square  root  of  the  number. 

Thus   */4096  =  y64  =  8. 

Th«  sixth  root  of  a  number  is  found  by  taking  the  cube 
root  of  tho  square  root  of  the  number. 

Thus  V84  =  V8  =  '2. 

Examples-    0*ii) 

"bind  the  fourth  roots  of 

(1)     531441  )     4100625     (3)     1575-2961; 

and  the  sixth  roots  of 

'  (4)     4826809         (A)     24791911293     [6)    282429  636481. 


COMMERCIAL  ARITHMETIC. 


XV.  On  English,  Canadian,  and  United  States 
Currencies. 

136-  Having  explained  the  principles  and  processes 
of  Pure  Arithmetic,  we  proceed  to  show  how  they  are 
applied  to  Commercial  affairs. 

MeaSUBBS   OF   MoKEY. 

4  farthings  are  equivalent  to  1  penny, 

12  pence  are  equivalent  to  .     1  shilling 

20  shillings  are  equivalent  to   1  pound. 

The  eymbol  £  placed  before  or  over  a  number  denotes  pounds, 

* after ..shillings, 

-d after   ~ p*>ic*. 

A     a.   d. 
rhaiH  £14.  6*.  Id.,  or  14.  5.  7  stands  for  fourteen 
pounds,  fivo  shillings  and  soven  pence. 

Since  1  farthing  is  one-fourth  of  a  penny, 
2  farthings  are  one-half  of  a  penny, 
8  farthings  aro  threo-fourths  of  a  penny. 
Henoe  the  symbol  hi.  ia  placed  for  1  farthing, 

\d 2  farthings  or  a  halfpenny. 

{d 0  farthings. 

Tho  symbol  q.,  placed  after  a  number,  is  sometimos 
ased  to  denote  fax  'things :  thus,  8o.  stands  for  three 
farthings. 

137.  We  oall  £14  o,  simple  quantity,  and  £14.  6».  7<L 
a  eompouiul  quantity,  because  tho  former  is  exprossed 
reference  to  a  tnuii/o  unit,  while  tho  latter  is  ex- 
pressed with  roforonoo  to  tluac  diffornU  uuiu. 
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138.  The  unit  in  Canadian  and  United  States  cur- 
rencies is  called  a  dollar.  The  tenth  part  of  this  unit 
is  called  a  dime  ;  the  tenth  part  of  the  dime  is  called  a 
cent ;  and  the  tenth  of  the  cent  is  called  a  mill.  We 
may  conceive  the  unit,  then,  to  be  divided  into  ten 
equal  parts,  each  of  these  parts  into  ten  other  equal 
parts,  and  so  on.  Hence  Canadian  and  United  States 
currencies  are  based  on  the  Decimal  System  of  Notation, 
and,  therefore,  all  operations  in  these  currencies  are 
performed  by  means  of  the  rules  in  Decimal  Fractions. 
It  is  to  this  circumstanoe  that  they  owe  their  great 
simplicity. 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 

CANADIAN  COINS.  UNITED    STATES   COINS. 

Gold.  Oold. 

British    Sovereign,     worth  Double  Eagle,  or... #20 

$4.8G§.  Eagle,  or $10 

British  Half-Sovereign.  Half  Eagle,  or 95 

Three  Dollar  Pieoe. 

Quarter  Eagle,  or...  92^ 

Dollar. 

Silver.  Silver.  m 

Dollar. 

50-cont  pieoe  answers  to Half  dollar. 

25-cent  piece  answers  to Quarter  dollar. 

20-cent  piece  (no  longor  coined). 

10-cent  piece  auswors  to Dime. 

Nickel. 

6-oerct  pieoe  answers  to 5-cent  piece. 

8-ceut  piece. 

Bronae.  Bronte. 

1  cent.  1  cent. 

Mill,  not  coined.  Mill,  not  oomed. 

Ex.  (1).     $251,  7oents,  8  mills. 

=  $(251  +  A  +  t&t  +  nnro) 

=  #(251  +  ™<W  +  tWv  +  i&nr) 

=r  »(251 +  r£ihr) 
—  9  251*073, 
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Ex.  (2).     555-923 

=  $(55  +  -ft  +  rhs  +  tAtt) 
^(55  +  VW  +  Ttfta) 
=  $  55  +  92  cents  +  8  mills 
=  $  55,  92  cts.  8  mills. 

The  English  gold  coinage  consists  of  H  pure  metal  and  of 
l\r  alloy. 

The  gold  and  silver  coin," ge  of  the  United  States  cou 
of  -ft  pure  metal  anil  -fa  alloy. 

The  silver  coin  in  Canada  and  England  is  %$  pure  metal 
and  vV  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The 
gold  or  silver  before  it  is  coined  is  called  bullion. 

The  1-cent.  piece  is  made  of  bronze,  and  is  1  inch  in 
diameter,  and  100  of  them  weigh  1  lb.  avoirdupois. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold, 
Perfectly  pure  gold  is  said  to  be  24  carats  fino  ;  a  mixture  of 
18  parts  pure  gold  and  0  parts  of  some  other  metal,  is  said  to 
be  18  carats  fine.  ■  This  latter  is  termed  jellewer's  gold. 

REDUCTION  OF  MONEY. 

139.    The   expression    5s.  Id.  stands  for  a  sum  of 

money,  which  is  made  up  of  five  shillings  and  seven 

Now,  since  one  shilling  is  equivalent  to  twelve 

.  five  shillings  are  equivalent  to  sixty  pence;  and 

five  shillings  and  seven  pence  are  equivalent 

to  si:  i  pence. 

Tli  which  wo  change  tho  cotnjx>und  ex- 

5s.  Id.   into  the  equivalent  simple  expression 
is  arrang' 

$.     d. 
C  .  7 
12 

H       I  the  6 

thilln  by  multi/dying  by  IS,  and  add  to  tk* 
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Again,  to  change  the  compound  expression  £4.  7a.  lOJd. 
Into  an  equivalent  number  of  farthings,  we  proceed  thus  : 

£      «.       d, 

4  .  7  .  10* 
20 

87«. 
12 

4 

4218?. 

;  irst  we  change  £4  to  shillings  and  add  7a.,  making  87e. ; 

then  87«.  to  pence I0d.,  making  I054d. ; 

then 1054d.  to  farthings 2g„    making  4218<jr. 

Examples-    (Ixili) 

Eeduco  to  farthings 

(1)  ^d.;  7U  9d.;  ll*rf. 

(2)  2a.  8d.;  5a.  7*d.;  12*.  9}rf.;  17a.  l\d. 

(3)  £8.  12a.;  £5  ;  £2.  17a.  6*d.;  £17.  4a.  6\&. 

Beduce  to  pence 


(4) 
(6) 


6s.;  4a.  10d.;  7a.  10d.;  8*.  9d.;  18a.  Id. 
£4  ;  £5.  2s.  4d.;  £17.  14*.  5d.;  £58.  18s.  lid 
(6)     £174.  10a.;  £482.  15a.  10d.;  £1274.  17s. 


140.  The  converse  operation,  by  which  we  express  a 
timple  quantity  in  terms  of  an  equivalent  compound 
quantity,  will  be  best  explained  by  the  following  Ex- 
amples. 

Ex.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
farthings,  if  we  divide  9  by  4  (since  4  farthings  *=  1  penny), 
set  down  the  quotient  as  pence,  and  the  remainder  as 
farthings,  thus  >  9  farthings  =  fd.  =  2^d. 

Ex.  (2).  Again,  83  pence,  will  be  expressed  as  shillings 
andpenoe.if  wo  divide  83  by  12  (since  12  pence  =  1  shilling), 
set  down  the  quotient  as  shillings*  and  the  remainder  as 
pence,  thus  :  88  pence  =  ?|  shillings  =  2a.  9d. 

1     Ex.  (8).     Also,  75  shillings  =  $fl  pounds  —  £8.  15*. 
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Ex-  (4).    To  express  4275639  farthings  in  terms  of  £  s.  d, 
farthings. 
4 


12 


4275639 

1068909d.  and  8  farthings  over. 


30        8907,5s.  and  9  pence  over. 



.£4453      and  15a.  over. 
.-.  4275639  farthings  =  £4458  15*.  9Jd. 

These  methods  of  expressing  a  given  sum  of  money 
in  another,  hut  equivalent,  form  are  inoluded  in  the 
word  Reduction. 

Examples.  (l*iv) 

Reduce  to  pence  and  farthings  the  following  numbers 
of  fartliings : 

(1)    57.  (2)     178.  (8)     197. 

Reduce  to  shillings,  pence  and  farthings  the  following 
numbers  of  farthings : 

(4)     857.  (5)    479.  (6)    747. 

Reduce  to  £  e.  d.  the  following  numbers  of  farthings  : 

(7)    4238.        (8)    876289.        (9)     fi42380. 

141.  The  copper  coius  in  use  iu  Great  Britain  are 
the  Farthing,  the  Halfpenny,  and  the  Penny. 

The  silver  coins  in  use  are  the  Grown,  (5«.),  the  Half- 
crown  (2*.  Cxi.),  the  Florin  (2«.),  the  Shilling,  the  Six- 
pence, the  Fourpenny  piece  (or  Groat),  and  the  Three- 
penny pi<- 

The  gold  cuius  in  nso  are  the  Sovereign  or  Pound,  and 
•!«1f-Bovereign.     The  Guinea  (21*.)  and  the  Half- 
ere  not  in  uso,  but  reference  is  fre- 
quently made  to  them. 

COMPOUND  ADDITION. 

142.  In  together,  we 

to   the  process  of 
| 
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Thus,  in  adding  sums  of  money  we  arrange  them  bo 
tli at  the  pounds  stand  under  pounds  in  vertical  col- 
umns, shillings  under  shillings,  pence  under  penoe,  and 
fa i -things  under  farthings.  For  example,  if  we  have  to 
add  together  4*.  Q\d.,  8s.  S±d.f  6s.id.t  and  17*.  Q\d., 
we  arrange  them  thus  : 


4 
8 

d. 

:8 

6 

.  4 

17 

•  &4 

£1  •  10  •  8* 

Adding  the  oolumns  of  fai-things,  we  find  its  sum  to 
be  6  farthings,  and  tins  being  equivalent  to  1  penny 
and  2  farthings,  we  plaoe  \  under  the  column  of  far- 
things, and  carry  on  1  for  addition  to  the  column  of 
pence. 

The  sum  of  the  column  of  pence,  increased  by  1 ,  we 
find  to  be  20  pence,  and  this  being  equivalent  to  1  shil- 
ling and  8  pence,  we  place  8  under  the  column  of  pence 
and  carry  on  1  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  1, 
we  find  to  be  80  shillings,  and  this  being  equivalent  to 
1  pound  and  10  shillings,  we  place  10  under  the  ool- 
umns of  sliillings,  and  set  down  £1  by  itself  on  the  left 
hand. 

Again,  if  wo  have  to  add  together  £26  4*.  did., 
£82  125.  7i&,  £245  0*.  %i.y  £7  15*.  %\d.t  and  is.  8|d., 
we  arrange  them  thus : 


A 

ft, 

A. 

26  . 

4  , 

n 

82  . 

12 

•  n 

245  . 

0  , 

,  2 

7  . 

15 

.  8^ 

0  . 

4 

■  8! 

£311  .  18  .  0* 
Adding  the  column  of  farthings,  we  find  its  sum  to  be  9 
farthings,  and  this  being  equivalent  to  2  pence  and  1 
farthing,  wo  place  \  under  the  column  of  farthings,  and 
carry  on  2  for  addition  to  the  column  of  pence. 
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The  sum  of  the  column  of  pence,  increased  by  2,  we 
find  to  be  80  pence,  and  this  being  equivalent  to  8  shil- 
lings, we  place  0  under  the  column  of  pence,  and  carry 
on  three  for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  8, 
we  find  to  be  88  shillings,  and  this  being  equivalent  to  1 
pound  and  18  shillings,  we 'place,  18  under  the  columns 
of  shillings,  and  carry  on  1  for  addition  to  the  columns 
of  ponuds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we 
Dud  to  be  811,  which  we  place  under  those  columns, 
and  the  sum  is  complete. 

Examples,  (lxv) 

Perform  the  operation  of  addition  on  the  following 
nuns  of  money  : 


£     a. 

d.. 

£ 

a. 

d.            £     «.   ,t. 

£     a. 

d. 

(1)   8  .  5 

,  2 

(2)  6 

.  8, 

.8  (8)  6  .  8  .  7 

(4)  7  .  6 

.  8 

4.6 

.  8 

7 

.9  , 

6     4.6.3 

5  .8 

.  4 

7.9. 

.  8 

8 

.4. 

8     8  .  9  .  10 

9.  6. 

.  0 

2.4. 

10 

6 

.6. 

8     9.7.6 

7.4 

.  11 

4.9. 

,  2 

9 

.0  , 

4     4.3.0 

2  .  6 

.  10 

£     a. 

d. 

i 

«. 

</.     £     s.  d. 

£      S. 

d. 

(6)  8  .  4 

.81 

(6)4 

.  7 

■  5?  (7)  7  .  H  .  4f 

(8)  0.2. 

6} 

%    8 

*l 

8 

.  8 

.  9.J    8.8  2 

■ 

7.6 

,8J 

9 

.6 

2}    6.2.7* 

7  .  H  . 

41 

6.9. 

8 

.  7 

41    6.3.9 

8.9. 

1 

4.7. 

n 

6 

.9 

7  .  6  .  4J 

6.3 

* 

8J 

(9>  , 

(10) 

(ID 

(12) 

* 

*.   d. 

4 

a. 

d. 

4   a.   & 

£       a. 

d. 

16. 

.  9. 

1 

17  .  8  .  18 

21  .  11  . 

8 

14 

2 

.  0  . 

M 

11  .  4 

87.  6. 

9 

8  .  10 

4.6. 

2 

B 

67 

.  17. 

8 

88  .  14  .  7 

17  .  17. 

7 

12  . 

7.  'J 

,19. 

2 

81  .3  .  7 

S 

10.  4 

.16. 

8 

.  0 

47  .  11  . 

10 

COMPOUND    SUBTRACTION.  121 


£ 

a.      d. 

£ 

8. 

A. 

£ 

a. 

d. 

(18)  16  , 

8.74 

(14) 

35  , 

,    8 

.94 

(15)  143  , 

.17. 

9i 

78. 

13  .  91 

76. 

10, 

,4| 

876. 

11  . 

21 

21  . 

17  .  4$ 

25. 

8 

.9 

972. 

9. 

10 

5. 

8.7 

4  . 

0. 

7* 

897  . 

4. 

8J 

86. 

11 .  H 

36. 

12. 

5| 

674. 

4  . 

10* 

42. 

8.2* 
COMPOUN. 

42  . 

5  . 

9| 

638. 
IT  ION. 

9  . 

6i 

D  S 

UB. 

Fi^c 

143.  The  process  of  subtracting  one  compound 
luantity  from  another  is  founded  on  the  principles  ex- 
plained in  Art.  20,  and  the  following  Example  will  supply 
ill  that  is  necessary  to  make  the  method  clear : 


£ 

8. 

d. 

From 

27 

,    6 

•2j 

Take 

13. 

,17. 

.44 

£13.    7.9$ 

Arranging  the  columns  as  in  addition,  we  reason 
thus  :  we  cannot  iake  2  farthings  from  1  farthing,  and 
lerefore  add  4  farthings  to  the  1  farthing,  making  5 
farthings,  and  taking  2  farthings  from  6  farthings  Ave 
obtain  as  a  remainder  8  farthings,  which  we  set  down 
under  the  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1  penny  to  the 
4  pence  in  the  lower  line.  We  have  then  to  take  5  pence 
from  2  pence,  and  as  we  cannot  do  this,  we  add  12  pence 
to  the  twopence,  making  14  pence,  and  taking  5  i 
from  14  pence,  we  obtain  as  a  result  9  pence,  which  we 
;•  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1  shilling  to 
the  17  shillings  in  the  lower  line.  We  have  then  to 
take  18  shillings  from  5  shillings,  and  as  we  cannot  do 
this,  we  ai  llinga  to  the  5  shillings,  making  25 

shillings,  and  taking  18  shillings  from  25  shillings,  wc 
obtain  as  a  result  7  shillings,  which  we  place  under  the 
column  of  shillings. 

Finally,  we  add,  by  way  of  compensation,  1  pound  to 
the  13  pounds,  and  we  take  14  pounds  from  27  pounds, 
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ung  as  a  remainder  18  pounds,  which  we  place 
under  the  column  of  pounds. 


Examples.  (lxvi) 

£       8.   a. 

£ 

a. 

d. 

(1)  Froir 

58  . 

9  . 

2. 

(?) 

(3) 

75  .  9  .  6   , , 

47 

8  . 

8. 

58  .  13  .  4 

49  . 

14  . 

5 

(4) 

276  .  17  .  5*  ,, 

19  . 

7* 

(C) 

1247  .  6  .  10i  ,, 

1'246 

11  . 

8J 

(G) 

BOQO  .  10  .  7V  ,, 

2998 

13  . 

w 

(7) 

199  .  0  .  0} 

198 

19  . 

101 

(8) 

■  ■     5  .  2i     ,, 

79089 

12  . 

« 

(9) 

, ,   4 :  105  .  7  .  9i  , , 

7896 

10  . 

2i 

(10)    , 

-704  .0.5 

29484 

0  . 

6* 

COMPOUND  MULTIPLICATION. 

144.     To    multiply    a     Compound    expression,    as 

£4  8a.  93</.,  by  a  number,  as  9,  is  cquvalent  to  taking 

;m  of  nine  expressions,  each  equal  to  £4.  8s.  9'id. 

id   of  writing   these   expressions   one   under  the 

other,  an-  their  sum  by  the  process  of  addition, 

we  obtair  tired  result  by  multiplying   each  of 

the   four   quantities,  composing  the 

rately  by  9,  ca  |  the  value  of  each  result  as  in 

audition,  settn  part  of  thoso  results  under  tho 

a   ooi  Qg  on  part,  as  in  addition, 

thus: 

I 
4    . 


.    19    . 

The  process  may  be  mpre  fully  explained  thus : 

0  times  0  i.  own  | 

ry  <m  G  to  the'penoe* 

9  til 

c 
5 

,   nml  7  '1<1p<1 

the  coliuuu 
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9  times  4  pounds  =  30  pounds,  and  8  pounds  added  gives 
89  pounds,  which  is  set  down  under  the  pounds. 

145.  When  tho  multiplier  can  be  split  up  into 
factors,  each  of  which  is  not  greater  than  12,  we  multi- 
ply the  compound  expression  first  by  one  of  tho  factors, 
and  then  multiply  tho  product  by  another  of  the  factory 
as  in  the  case  of  Simple  Multiplication. 

Thus  if  we  have  to  multiply  £12  is.  l\d.  by  15,  we 
multiply  first  by  5,  and  the  product  by  3,  thus  : 
£     a      a. 
•12  ..  4  .  7\ 
5 


61  .  8  .  H  Product  by  5. 
53" 

£188  .9.4V  Product  by  15. 

Again,  to  multiply  £17  14&\  9d.  by   180,   w<  may 

proceed  thus : 

£      «.     a. 

17  .  14  .  9 
10 


177  .  3  .  0  Product  by  10 
6 

1064  .5.0  Product  by  60. 
8 


£3192  .  15  .  0  Produot  by  180. 

Examples.    (Ixvii) 
Find  the  value  of 

(1)  4  things  at  7s.  3d.  each.     (2)  5  at  14d.      (3)  6  at  Ihd. 

(4)  7  at  95.  6d.       (5)     8  at  2s.  ±d.       (C)     10  at  2s.  2$d. 

(7)  11  at  £2  Is.  U.  (8)     12  at  £1  4s.  3ci. 

(9)  14  at  lis.  C>d.      (10)  15  n!  7s.  10.W.      (11)  10  at  27*. 

(12)  18  at  17s.  Oi.  (18)     20  at  £5  lis.  Ad. 

(14)  21  at  5s.  lid.  (15)     22  at  £5  lis.  4d. 

(16)  24  at  £4  7s.  Id.  (17)     25  at  4s.  6d. 

(18)  27  at  5s.  ll*d.      (19)  28  at  2s.  8d.     (20)  30  at  £1  12*. 

(21)  83  at  £1  2s.  •     85  at  £1  2s.  (W 
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146.   When  the  multiplier  cannot  be  split  up  into 
factors,  we  may  proceed  as  in  the  following  examples : 

Ex.  (1).  To  multiply  £17  12s.  9Jd  by  79. 

£  S.  d. 

17  .  12  .     9.j. 
10 

170  .     7  .     8i  Product  by  10. 
7 

1233  .  1  Product  by  70. 

Multiplying  first  line  by  9    1">8  .  14  .  11 J   Product  by  9. 

e  last  two  results £1893  .     8  .  10|  Product  by  79. 
E  •  (2).  To  multiply  .£8.  I7«.  9$d.  by  8296. 


8 

17 

<7. 

9j 

10 

88  , 

.  17  , 

.  11 
L0 

Product  by  10. 

888  , 

i\)  , 

2 
10 

Product  by  100. 

11  . 

,     8 
B 

Product  by  1000. 

...  .    0    I 

by  200. 
1        3 
9 

8298, 
14  V.  iethod  by  which  tin 

is  so 
timple  that  DO 
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8  I  3206 

d.  1648 
29664  the  result  of  multiplying  the  top  line  by  9. 


12 


31812 


s.  2609  and  Ad 

2;S(>7. 
8296 


.    >  the  result  of  multiplying  the  top  line  by  It. 


20 


5864,1 


2932  and  Is. 

9888  the  result  of  multiplying  the  top  line  byf>. 


£12820  .  Is.  .  U. 

Examples.    (lxni') 

Find  the  value  of 

(1)  29  things  at  4s.  Od.  each.  (2)  89  at  12r.  P.|dL 

(3)  47  at  Is.  6',/.  (4)  71  n  Is.  8d. 

(5)  89  at  6s.  8rf.  (6)  128  et  5s.  «\d. 

(7)  145  at  £1.  3s.  2d.  (8)  2154  at  £7.  Is.  3d. 

(9)  3210  at  £1.  18s.  6  ,V.  (10)  2175  at  £2.  15s.  A\d 
(11)  3684  at  £2.  6s.  9£d. 

COMPOUND  DIVISION. 

148.  The  process  of  dividing  a  compound  quantity. 
by  a  number  is  based  upon  tlie  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  from  the 
following  Examples : 

Ex.  (1).  To  divide  £15  17*.  IH.  by  9. 
(  13  .  17 

£1  .  10  .  9i  Quotient. 

We  reason  thus  : 

£13  divided  by  9  gives  £1  as  quotient  and  £4  remainder; 
£4  =  80  shillings,  and  17  shillings  added  97  shillings. 
97s.  divided  by  9  gives  10s.  as  quotient  and  7s.  remainder; 
7s.  =  84  pence,  and  1  penny  added  gives  85  pence. 
85d.  divided  by  9  gives  9d.  as  quotient  and  4d.  remainder ; 
Ad.  =  16  farthings,  and  2  farthings  added  gi/f  k  18  farthings. 
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1%.  divided  by  9  gives  2g.  as  quotient,  and  no  remainder 
Ex.  (2).  To  divide  £51   15s.  5d.  by  35. 


f5 
The  factors  of  35  are     < 

(7 


£         s.       d. 

51  .  15  .  5 


10  .     7.1 


£1  .     9.7  Quotient. 
Ex.  (3).  To  divide  £53  15s.  8d  by  112. 


Tbe  factors  of  112are  - 


53  .  15  .     8 
13  .     8  .  11 

tf  I    3  .     7  .     2$ 


9  .     7i  Quotient. 
Ex.  (4).  Divide  £119232.  Is.  10W.  by  34G5. 

£,  t.       d. 

3465)119232  .  1  .  HI}  {'£84 

1 

15282 
13860 

1422 
20 

8465)28411(8s. 

27720 

721 

3465  )  8GG2  ( 2d. 
008Q 

• 

84  C 

i 


T.  Divide 


OO JIPOtLXD    DIVISION. 

Examples.    (hci*) 


(1)    £1.  3s.  7\d.  by  8.  (2)  £39.  7s.  6d.  by  7. 

(3)     £11.  3s.  6d.  by  12.  (4)  £'43.  12.*. 

(5)    £6.  2s.  lid.  by  10.  (6)     £22.  lis.  6d.  by  12 

JX  Divide 


(1)     .£08.  lis.  9d.  by  54.         (2)     £13.  7s.  9d.  by  03 
(3)     £'29.  14s.  Od.  by  108.       (4)     £15.  8s.  bv  1S2. 
(5)     £3.  9s.  4Jd.  by  43.  (0)     £43.  12s.  8d.  by  4<*. 


III.  Divide 

(1)  £167.  19s.  2d.  bv  145.         (2)  £40.  8s.  4.}d.  by  241. 

!458.  11*.  9|d.  by  3G5.       (4)  £40669,  2s.  Id.  bv  9C55J. 
(6)  £93.  Is.  2jd.  by  291.  (6)  £139.  3s.  Gd.  by  117. 

149.  One  quantity  is  contained  in   another  of  the 
kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  tho  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  rnauy  times  is  Is.  Id.  contained  hi  16s.  3d.  ? 

Is.  Id.  =  13d,;  and  16s.  3d.  =  195d/ 
Now  13  is  contained  15  times  in  195  ; 

,\  13d.  is  contained  15  times  in  195d. 
Ex.  (2).    How  many  times  is  £4.  3s.  2d.  contained  in 
£87.  6s.  Gd.  ? 

£4.  3s.  2d.  =  998d.;  and  £87.  6s.  Gd.  =  20958d. 
Now  20958-S-998  =  21  ; 
.-.  £4.  3s.  2d.  is  contained  in  £87.  6a.  Gd.  21  times. 

Exnmplas.    Gsx) 

(1)  How  many  times  is  £846.  lGs.  contained  in  £34680  ? 
£5.  11.?.  4i £122.  9s.  id.? 

(5)  £1.  12s.  Gd £68.  5s.? 

(4)  ,.£17. 12s.9,[d £1393.  8s.  lOJ? 

(«"))  Among  how  many  poisons  must  £641.  14s.   11-jd.   be 

dividcil,  so  that  tho  share  of  each  may  be  £2.  15s.  G}d.  ? 

(6)  Divide  £17  into  an  equal  number  of  sovereigns,  half- 
sovereigns,  half-crowns,  shillings*  and  sixpences. 
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FRACTIONAL  MULTIPLICATION  AND 
DIVISION  OF  MONEY. 

150.  Ex.  (1).  Find  the  value  $  of  14s.  Qd., 
J  of  14*.  8./.  =  — 4- '"  =  3s.  Qd. 
.-.  £  of  14s.  Qd.  =  3x 3s.  8d.  =  lis. 

It  is  immaterial  whether  wo  divide  hy  4,  and  then 
multiply  the  quotient  hy  3,  or  first  multiply  hy  3,  aud 
then  divide  the  product  hy  4,  thus  : 

{  of  14s.  8d.  =  3xlf  8d-  =  **  =  1  Is. 
Ex.  (2).  Find  the  value  of  |  of  $  of  £43.  is.  Qd. 
$  of  $  of  i-43.  4s.  6ct  =  ^  of  X'43  is.  6d. 

,       1  OX  £4  3     45.  6d. 
2  1 

*=  10Xi"2.  1*.  2d.  =  £20'.  lis.  8tZ. 
Ex.  (3)  What  is  the  value  of  2?  of  Us.  !)</.  ? 
2?  of  14*.  9d.=V  of  177c/. 

=  LL1112*  *  :i  ?  9 ;»"'  =  429H  -  £1-  15s.  9fd 

Notk. — To  fiud  the  value  of  %  x  2.s.  {)</.,  we  extend  the 
ling  of  the  sign  x  (as  is  explained  in  Art.  71),  ami 
tee  it  by  the  word*;/'. 

Thus  J  X  2.s.  94.  =  |  of  2s.  9c*.  =  —^  as  Is.  lid. 

Ex.  (4).  E&vide  is.  U.  by  J  : 

As.  2d  -h  $  -^  4s.  2(i.  X  £ 

—  I  of  4.s.  2c/.  =8x  lOd.  =  6s.  8d. 

(.-,).  Dii  '      .  '•></.  l»y  - 

+  2|  aa   i!    ::..   '.)■/.  +  J 
...    M        na    m».  3«t.  =  £1   ll#     );// 

Examples,   (lxxi). 

Kind   tile   \;.lllt     Of 

(2)    |of7«.  a 
Qd. 

•  U\s.  ;!,/. 
91  of  i...  I  \d.  of  half  a  c 


U  of 
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(11)  £60  1*.  HI-  k  (12)  .£'2  6*.  9d.   :-  V. 

(18)  £63  15s.  8,/.  -^G[?.        (14)  £86  2*.  9d.-M£. 

Note.—  If  wo  have  to  multiply  a  compound  expression  by 

i,  mixed  number,  it   is  not  alwayp  necessary  to  turn  tho 

i    number   into   an   improper  fraction,    as    we   did    in 

Ex.  (8),  but  <va  can  frequently  effect  tin  multiplication  more 

neatly  by  multiplying  first  by  the  fractional  part  anil  then 

whole  number,  and  adding  the  two  results. 

Thus,  to  multiply  £427  12s.  9d.  by  5|. 

£  s.         d. 

427  .  12  .     0 


855  .5.6  the  result  of  multiplying  the  top  line  by  2, 


285  .     1  .  10  f 

2138  .     3  .     9  5 


£2423  .5.7 


Examples,    (lxxii). 
Multiply 

(1)  £245  13.9.  U.  by  5|.  (2)  £439  18s.  Sd.  by  7.\. 

(8)  £4214  15«.  2d.  by  Bf.  (4)  £8629  12a.  Hd.  by  3§. 

(5)  £7258  17s.  6ci.  by  '.  (G)  £4872  19*.  4<i  by  6g. 

XVI.    On  Measures. 

151.  Measures  of  Time. 

1  second  is  written  1  sec,  or  1? . 
GO  seconds  make  1  minute  written  1  ruin.,  or  lm. 
60  minutes  make  1  hour,  written  1  hr.,  or  1-. 
24  hours  make  1  day,  written  1  da.,  or  ld  . 
7  days  make  1  week,  written  1  wk. 
I«n  rough  calculations  a  year  is  taken  to  consist  of  3G5  days. 
In  rough  calculations  a  month  is  taken  to  consist  of  30  day?. 

A  Lunar  Month,  or  the  time  between  two  new  moons, 
is  rather  more  than  29  £  clays. 

The  12  months  into  which  we  divide  the  year  are 
called  Callendar  Months :  they  are  of  variable  length,  for 
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7  of  them  contain  81  days,  4   contain  80  days,  and 
February  bas  28  days  (and  in  Leap-year  29). 

The  names  of  the  4  montbs  which  have  80  days  are 
given  in  the  old  verse : 

Thirty  days  have  September, 
April,  June,  and  November. 

To  find  whether  a  particular  year  is  a  Leap-year,  wo 
divide  the  number  of  the  year  by  4.;  if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  error  in  our 
present  Calendar,  the  centuries  which  aro  not  exactly 
divisible  by  400,  as  1000,  2100. ..aro  to  be  takeri  as 
common  years,  and  not  as  leap-years. 

Examples.  (1**^) 
Reduction. 

(1)  Reduce  6  hr.  17  min.  25  see.  to  seconds;  17b.  0tt.  43\ 
to  seconds. 

(2)  Reduce  8  yr.  143  d.  16  hr.  to  seconds ;  1  yr.  13  d.  0  hr. 
4  min.  to  minutes. 

(8)  Reduce  48507  min.  to  days  ;  23567  6eo.  to  hours. 

(4)  Reduce  742392  sec.  to  days ;  17-1200  boo.  to  weeks. 

(5)  Find  the  number  of  days,  reckoning  from  noon  of  the 
ono  to  noon  of  the  othor,  between  the  following  days  in  the 
year  1872 : 

1st  February  and  29th  May  ;  4th  July  and  2nd  December; 
3rd  January  and  1 5th  October ;  24th February  and  . 
Also  between  25th  December,  1872,  and  25th  May,  I 
Add  it : 

hr.         min.      ma. 


(0) 


hr.        min. 

WO. 

<i». 

hr.      min. 

• 

wk. 

.*: 

hr. 

H  .  21 

.  37 

(8) 

4 

16 

17  .  18 

.  82 

57  . 

MB 

2 

.  6  . 

17 

9  .  47 

.  43 

18  . 

17  . 

- 

8 

.  0  . 

9 

12 

22  .    7 

10 

.  4  . 

18 

.  17 

.  CO 

10  . 

C  .  C3 

<>». 

4 

M 

.   2   . 
ciln. 

19 

n.       <1». 

hr. 

hr.        niln. 

lfi     (10) 

(11) 

•12  . 

.    -JO 

22  . 

ID    . 

1    . 

7 

10  .  19 

VI  . 

6  .   1 

12 

.    '17 

Id  . 

67 

• 

43  . 

8  . 

48 
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auu.      tev..  da.  hr.        tola.  wk.      da.        hi. 

(12)  7  .  14  ♦.  20   (10)  123  .  1G  .  4   (14)  1  .  6  .  L8 
4  .  19  .  88        39  .  22  .  17       8  .  6  .  2C 


jt-         <*»•         lir.  jr.        da.  hi.  da.        br.       mla    tec. 

(15)  8  .  147  .  14     (16)  4  .  45  .  16     (17)  14  .    1  .    0  .  18 
2  .  218  .  17  2  .  78  .  19  8  .  15  .  23  .  27 


(18)  Multiply  13  hr.  14  rain.  43  sec.  by  85  ; 

17  hrs.  13  min.  39  sec.  by  43. 

(19)  Divide  15  weeks  5  claya  17  hours  26  min.  by  49; 

14  hrs.  56  mfa,  41  sec.  by  78. 

152.  Measures  op  Length. 

12  inches  make  1  foot,  usually  written  1  ft., 

8  feet 1  yard, 1  yd., 

C^yards 1  pole,    1  po., 

40  poles 1  furlong, 1  fur., 

8  furlongs 1  mile,    1  mi., 

8  miles 1  league, 1  lea. 

Hence  1  furlong  —  220  yards,  and  1  mile  =?  1760  yards. 

Cloth  Measures. 
2}  inches  make  1  nail  4  quarters  make  1  yard, 

4    nails    1  quarter,   j      5  quarters  1  ell. 

Ex.  (1).    Beduco  3  mi.  5  fur.  17  po.  4  yd.  1  ft.  8  in. 
to  inches. 

ml.  for.  pa.  yd.  ti.  in. 
8  .  5  .  17  .  4  .  1  .  8 
8 

29  fur. 
40 

1177  pa 
5k 


388i  the  result  of  dividing  1177  by  2. 
5889 


6477*  yd. 
8 


19433 }  ft. 
12 

! _ 

283205  inches. 
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Ex.     (2).  Reduce  47293  yards  to  poles. 

47293  yd.  =c  (47298-S-5J)  poles. 

=  (47293h— ^- poles. 

=  (47293  XT2r)  poles. 
We  may  proceed  thus  : 

47298  yards 
2 


11 


94586  half-yards, 


8598  poles  and  8  half-yards  over. 
.\  47293  vd.  =  8598  po.  4  yd. 

Examples,    (lxxiv) 

Reduction, 

(1)  Reduce  8  yd.  2  ft.  to  inches  ;  4  mi.  8  fur.  4  po.  to  feet. 

(2)  Reduce  7  mi.  14  po.  3J  yd.  to  inches ;  27  po.  4£  yd. 
to  inches. 

(8)  Reduce  74325  yd.  to  poles ;  2423694  in.  to  furlongs. 
(4)  Reduce  723964  ft.  to  miles ;  82976432  in.  to  miles. 

Addition. 

yd.     ft.  in.  mi.    fur.    po. 

(5)       4.2.7           (6)     13  .  4  .  20          (7) 

19  .  1  .  9  43  .  8  .     9 

6.2.  10  56  .  2  .  18 

28  .  2  .  8  4  .  7  .  82 

86  .  1  .  6  16  .  8  .  15 

17  .  2  .  4  19  .  5  .  11 


ur. 

po. 

yd. 

2 

.  19 

.  2 

-1 

25 

2* 

6 

.  11 

H 

6 

28 

4 

8 

0 

W 

1 

.  21 

Subtraction. 

yd.         ft.          In.                        mL        (or.  |in.                     far.  po.  yd. 

1.9.    7          (9)  235  .  0  .  19  (10)     6  .  23  .  1* 

69  .  1  .  11                          .  5  .  24                 4  .  27  .  4 


(11)  Multiply  7  yd.  2  ft.  9  in.  by  11  ;  16  mi.  6  fur.  7  po. 

n  Multiply  Bl  pa  Ji  yd.  1  ft.  by  67  ;  8fi  mi.  8  fur.  6  po. 
8*  yd.  by  49. 

(12)  Divide  26  yd.  1  f U  8  in.  by  4 ;  17  mi.  8  fur.  7  po.  by 
27. 

(14)  I    1  It.  H  1:1.  by  82;  11  mi.  7  iur.  7 

>  66 
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153.  Measures  of  Surface. 

144    square  inches  make  1  square  foot,  written  1  sq.  ft. 

9    square  feet    i  squi  1  sq.  yd. 

'60  \  ards 1  square  pule, 1  sq.  po. 

40    square  poles  1  rood, 1  10. 

'4    i-(  1  acre,  1  ae. 

Hence  I  acre  =  4840  1  rds. 

is  =  1  square  mile. 

Land  surveyors  make  use  of  a  Chain  22  yards  in 
length,  divided  into  100  equal  parts,  called  Li; 

The  square  of  22  is  481,  and  therefore  10  Souaro 
Chains  make  an  Acre.  t  < 

Note. — The  Square  Inch  is  a  square  whose  side  is  an  inch 

..  (1).  How  many  square  inches  are  there  in  3  ac. 
27  po.  27  sq.  yd.  7  sq.  ft.  23  sq.  in.  ? 
ac.  iu. 

3  .   ■  1  .  27  .  1       23 

4 

14  10. 

40 

587  po. 
80J 

,   the  result  of  the  division  of  587  by  4 
17G37 

17788 
9 


1G0054 

(j\  the  result  of  multiplying  ^  by  9. 


160060|  sq.  ft. 

144 


010263 
64  240 

160060 

108  the  result  of  multiplying  J  \>- 

23047771  sq.  iu 
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Ex.  (2).     Rednco  74237  sq.  yards  to  poles. 

74237  sq.  yd.  =  (74237-5-  80$)  polos 
= (74237 -f  iai)  woles 
=  (742JJ7  X  rJ-)  poles 

Wo  amy  proceed  thus  : 


74237  yards 
4 


121 


I" 


296948  quarter-yards 


26995  and  3  quarter-yards  over 
2454  po.  and  1  parcel  of  11  quarter  yard?  over. 

The  remainder  is  (11  +  8)  quarter-yards,  or  14  qu^tex* 
yard.-',  or  3J  yd 

q.  yd.  =  2454  po.  3£  sq.  yd. 

Examples-    (Ixxv) 
Reduction. 

(1)  Reduce  5  ac.  8  ro.  17  po.  18  sq.  yd.  6  sq.  ft  15  sq.  in. 
to  square  inches. 

(2)  Reduce  7  ac,  15  po.  5  sq.  yd.  3  eq.  ft.  to  square  inches. 

(3)  Reduce  250  acres  to  square  yj/rds,  and  73  sq.  yd.  to 
square  inches. 

(4)  Reduce  6289  sq.  in.  to  sq.  yd.,  and  15878  sq.  yd.  to 
acres. 

(6)  Rednce  84729  sq.  yd.  to  polos,  land  562984  sq.  in.  to 
square  poles.)  L 

Addii 

(0)    ' 


47 

row 

a 

fi 

(7) 

•<j.  r4.  ta.  ft.  •«,  la. 

19  .  7  .  42 

(8) 

•a, 

40 

.2.f0*fi 

72 

i 

24 

27  .  5  .  62 

17 

8  .  14  .  18 

89 

a  . 

82 

82  .  8  . 

7 

1  .  89  .  14 

4 

1 

28 

6.2.  72 

2  .  15  .  19 

17 

8 

21  .  0  .  98 

12 

0  .  17  .  22 

42 

1 

6 

60  .  8  .  136 

? 

1  .  9  .  18 
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Subtraction. 

t>q.  yd.  sq.  It.  i 

))  42  .  8  .  ] 
29  .  8  86  .  8  .  139       14  .  8  .  24 


M.    to.   DO.  t>q.  yd.  sq.  (t.  f q.  In.  M.  to.        po. 

(9)  67  .  2  .  80   (10)  42  .  8  .  124   (11)  16  .  2  .  0 


««.    ro.   po.         sq.  yd.  eq.  ft.  sq.  In.         »c.    ro.   po. 

fl2)  247  .  1  .  14   (13)  39  .  7  .  12  (14)  245  .  3  .  19 
243  .  8  .  24       32  .  8  .  134      178  .  8  .  23 


(15)  Multiply  5  ao.  8  ro.  24  po.  by  15 ;  17  ac.  2  ro.  18  po. 
by  63. 

(16)  Divide  7  ac.  2  ro.  18  po.  by  21 ;  29  ac.  2  ro.  87  po. 

by  71. 

154.  Measures  of  Somdity 

1728  cubio  inches  make  1  cubic  foot,  written  1  cub .  ft. 
27  cubio  feet     make  1  cubic  yard,  written  1  cub.  yd. 

A  Cube  is  a  solid  figure  contained  by  six  equal  squares. 
Hence  a  cubic  inch  is  a  six-sided  figure,  each  of  whose 
sides  is  a  square  inch.  The  lines  that  form  the  bound- 
aries of  the  sides  are  called  flie  Edges  oi  the  Cube. 

Examples-  (lxxvi) 

Reduction. 

(1)  Reduce  7  oub.  yd.  18  cub.  ft.  to  cubic  feet ;  25  cub.  yd. 
6  cub.  ft.  148  cub.  in.  to  cubic  inches;  14  cub.  yd.  1374  cub. 
in.  to  cubic  inches. 

(2)  Reduce  74325  cub.  in.  to  cubic  feet ;  439284  cub.  in. 
to  cubic  yards. 

(8)  Reduce  5 \  cub.  yd.  to  cubic  inches ;  8  cub.  yd.  6\ 
oub.  ft  to  cubic  inches. 


Addition. 

rob. yd.  cnb.ft. 

cnb.ln. 

eob.yd.  cnb.ft.  cuh.iu. 

toiled. 

cob.  ft. 

cnb.ln. 

(4)  57  .  18  • 

672 

(5) 

48  .  7  .  - 

(0) 

528 

.  16  . 

432 

32  .  25  . 

493 

26  .  22  .  472 

237 

.  19  . 

683 

46  .  19  . 

874 

19  .  16  .  1384 

764 

.  10  . 

1359 

76  .  8  . 

687 

45  .  13  .  427 

446 

.  0  . 

1275 

4  .  20  . 

1249 

26  .  5  .  12S6 

729 

.  11  . 

62  .  14  . 

1324 

83  .  18  .  275 

852 

.  5  . 

1478 
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Subtraction. 

«ib.Trt.  n*>.ft.     mbJn.  eub.y<I.  cnbjt,     cnb.  in.  pnb.  rA.   tmbJt.  cul*  u*. 

(7)  47  .  17  .  548    (8)    247  .  19  .  1274    (9)   527  .     0         0 
38  .  23  .  726  239  .  18  .  1368  499  .  V*  .  258' 

(10)  Multiply  26  cub",  yd.  5  cub.  ft.  49  cub.   in.  by 
472  cnb.  yd.  17  cab.  ft.  238  cub.  in.  by  53. 

(11)  Divide  73  cub.  yd.  13  cub.  ft.  252  cub.  in.  by  12; 
472  cub.  yd.  0  cub.  ft.  1416  cub.  in.  by  59. 

15  b  Measures  of  Capacity. 

2  pints  make  1  quart,    written  1  qt., 

4  quarts 1  gallon, 1  gall., 

2  gallons  ....  1  peck,      1  pk., 

4  pecks  1  bushel,  1  bus., 

8  bushels  ...  1  quarter, 1  qr., 

Examples,    (ixxvii) 
Reduction. 

(1)  Reduce  3  pk.  1  gall.  8  pt.  to  pints,  and  214  qr.  8 J  bus. 

ts. 
(ii)  Reduce  4284  pt.  to  quarters,  and  3047  gall,  to  quarters. 

Addition. 
gull.   qt.    pt,  \>vm.    pk.   gull.  qr.    bn«.    pk. 

(8)  4.3.1  (4)     4  .  8  .  1  (5)     42  .  5  .  8 
H  .  2  .  1}                    5  .  2  .  1}  27  .  7  .  2 

12  .  8  .  "  1.8.1  64  .  3  .  1 

1 4  .  0  .  14  4.2.1^  49      6  .  2 

6.2.1  8.1.0  12  .  4  .  0 


Subtraction. 

gnll.    qt.    pi.                      bus.    pk.  RalL  qr.    bun.   pk. 

5.1.0  (7)     6  .  8  .  0  (8)     86  .  7  .  2 

4.8.1  5.8.1  29,  7.  8 


(9)  Multiply  B  qr.  8  bnB.  2  pk.  by  68,  and  15  qr.  2  bns. 
(1(1  18  gall.  1  pt.  by  15,  and  348  qr.  0  bus.  1   pk. 

155.  Tnov  Wnofl 

m  I     n  1  dwt. 

writ! 

utnl,  wri' 

uy  unod  f  -dd.  *ilv«r.  and  jewela. 
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Examples-    (Ixxviii 
Reduction. 

(1)  Tn  27  ounces  of  goU  how  many  Tains  are  there? 
l&)  Reduce  7  lb.;  14  lb.  8  <  z.;  25  lb.  9  ofc.  5  dwt.  to  pen- 
IjV  weights. 

'(3)  Reduce  8  lb.  10  oz.  7  dwt.  5  gr.;  7  IK  4  oz.   17  dwt. 
15  grams  to  grains. 

(4)  Reduce  8145  gr.  to  nances  ;  42672  gr.       lb. 

(5)  Reduce  724G9  gr.  to  lb. ;  8240  dwt.  to    ■. 


Addition. 

lb. 

oz. 

dwt 

oz.    dwt.    gr 

lb. 

OK. 

dwt. 

Ki- 

(6)21 

.  2 

,  12 

(7)  7  .  13  .  21 

(S) 

18  . 

8  . 

6  . 

ll 

27 

.  9 

.     4 

4  .     6  .  19 

12  . 

4  . 

17  . 

8 

8 

.  8  , 

,  17 

6  .  17  .  23 

5  . 

10  . 

18  . 

0 

14 

.  3  . 

19 

2.9.6 

42  . 

7  . 

16  . 

21 

7 

.  6  . 

8 

8'.  16  .  13 

12  . 

11  . 

19  . 

23 

Subtraction. 

OB. 

dwt. 

gr- 

lb.       oz.     dwt. 

lb. 

«■>«. 

dwt. 

w- 

(9)6  . 

19 

.   13 

(10)  37  .     8  .     6 

(11) 

35  , 

.    9  . 

,     8  . 

22 

3  . 

14 

.  16 

29  .  10  .  13 

84  . 

11  , 

.  15  . 

23 

(12)  Multiply  7  lb.  6  oz.  9  dwt.  by  12;  6  lb.  8  oz.  19  dwt. 
by  21. 

(13;  Multiply  10  oz.  16  dwt.  23  gr.  by  37 ;  8  lb.  7  oz.  10 
dwt.  21  gr.  by  41. 

(14>  Divide  16  lb.  4  oz.  16  dwt.  by  8  ;  7  lb.  10  oz.  17  dwt. 
7  gr.  by  15. 

(15)  Divide  9  oz.  17  dwt.  8  gr.  by  37  ;  15  lb.  8  oz.  9  dwt. 
12  gr.  by  08. 


157. 


Avcmnrrois  Weight 


.6  drachms  make  I  ounce,  written  1  oz. 

i6  ounces  1  pound,  lib. 

14  pounds  1  stone,  1  st. 

25  pounds  1  quarter,  1  qr. 

4  quarters  1  hundredweight  or  cental  .  ...  1  cwt. 

20  hundredweight 1  ton. 

The  pound  Avoirdupois  contains  7000  grains  Troy. 
The  pound  Troy  contains  5760  grains  Troy. 

Note. — In  Great  Britain  28  pounds  make  1  quarter. 


138  ON   MEASTJBKS. 

Examples-  (bcxix) 
Induction. 

(1 )  itodnce  11  cwt.  to  oz. ;  17  lb.  to  dr.  ;  6  tons  to  lb. 

(2)  Reduce  6  tons  7  cwt.  to  oz.  ;  15  tons  2  qr.  to  lb. 

(8)  Reduce  8  cwt.  61b.  5  oz.  to  dr.  ;  3  tons  15  cwt.  71b.  to  lb. 
(4)  Reduce  4763  oz.  to  cwt. ;  3749  lb.  to  tons, 
(6)  Reduce  7432  oz.  to  cwt. ;  247294  dr.  to  cwt. 

Addition. 


Ib. 

OS. 

dr. 

qr.      lb.     oa. 

cwt. 

qr. 

lb. 

(6)       8  . 

8  . 

9 

(7)      3  .  10  .    8 

(I 

13  . 

2  . 

24 

19  . 

8  . 

6 

4  .    7  .  12 

11  . 

3  . 

6 

7  . 

10  . 

18 

16  .  19  .    5 

?9  . 

1  . 

tf 

14  . 

6  . 

7 

8  .  20  .  13 

10  . 

2  . 

9 

8  . 

15  . 

14 

12  .     6  .     9 

17  . 

0  . 

7 

•  Subtraction. 

lb. 

OS. 

dr. 

qr.       lb.       os. 

cwt. 

qr. 

lb. 

(  9)    16 

.  18 

.     6 

(10)     17  .  13  .     3 

(11) 

19 

.   1   . 

4 

14 

.  11 

.  12 

14  .  15  .  11 

tona. 

17 

.   3  . 

18 

tone. 

cwt. 

qr. 

cwt.    qr.       lb. 

cwt. 

qr. 

(6. 

1 

.  19 

.   2 

(13)   10  .  0  .     8    (14)  74 

.  15 

.    1    . 

18 

29 

.•19 

.  8 

15  .  8  .  25 

89 

.  10 

.   8   . 

25 

(15)  Multiply  17  cwt.  23  lb.  14  oz.  by  7;  4  cwt.  17  lb. 
by  45. 

( 16)  Multiply  6  cwt.  8  qr.  6  lb.  by  23;  10  oz.  9  dr.  by  87. 

(17)  Divide  11  cwt.  2  qr.  8  lb.  by  12 ;  82  tons  15  cwt. 
I  qr.  by  40. 

(18)  Divido  10  cwt.  8  qr.  9  lb.  by  05 ;  87  tona  4  cwt. 
B  qr.  7  lb.  by  17. 

158.  AroTnir  ht. 

1.  Measure*  of  Weight. 
487i  tfraius  make  1  ounce, 
10  ounces  I  -mid. 

-rain  ib  tl 
The  ounce  in  tho  sai  poiB. 

'j  I,  'Gcia, 

.  ofer- 
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ence  to  the  ounco  and  pound  Troy  of  the" old  table,  be- 
i  the  former  are  used  by  wholesale  dealers  in  drugs 
and  medicines.  In  prescribing,  many  physicians  still 
employ  the  scruple  3,  of  20  grains,  and  the  drachm  5, 
of  60  grains. 

159.  2.  Measures  of  Capacity. 

63  Minims  mako  1  fluid  drachm,  written  fl  dr. , 

8  Fluid  Drachms        1  fluid  ounce,  fl  oz., 

23  Fluid  Ounces  1  pint,  0, 

8  Tints  1  gallon,  C. 

Note. — O  is  a  contraction  for  Octavus  or  eight,  and  C  for 
Congius,  a  Roman  liquid  measure. 

The  relation  of  the  measures  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  tho  definition 

that  1  Minim  is  the  measure  of  '91  Grain  of  Water. 

Tho  connection  may  be  better  remembered  by  the  old 
rhyme. 

A  Pint  of  Water 

Weigli3  a  Pound  and  a  Quarter. 

169.     Multiplication  of  Compound  Quantities  when 
the  multiplier  contains  a  fraction.     (See  page  128). 

Examples,  (lxxx). 

Multiply 

(1)  3  cwt.  2  qr.  12  lb.  by  3£      (2)  6  lb.  5  oz.  4  dr.  by  2J- 
(8)  4  mi.  3  fur.  10  po.  by  18£  (4)  15  yd.  2  ft.  3  in.  by  43f 
(5)  37  ac.  3  ro.  8po.  by  4A     (6)  25  ac.  2  ro.  15  po.  by  29 } 
(7)  27  sq.  yd.  7  sq.  ft.  3o  sq.  in.  by  2fc 

161.     Division  of   Compound   Quantities  when  tbo 
divisor  contains  a  fraction.     (See  page  128). 

Examples,  (lxxxi). 
Divide 

(1)  5  cwt.  2  qr.  11  lb.  by  2 J      (2)  7  lb.  4  oz.  14  dr.  by  11 J 
(3)  7  mi.  2  fur.  12  po.  by  4&    (4)  17  yd.  1  ft.  3  in.  by  5k 
(5)  25  ac.  2  ro.  12  po.  by  4^      (6)  14  ac.  8  ro.  8  po.  by  8g 
(7)  107  sq.  yd.  4  sq.  ft.  132  sq.  in.  by  18J. 
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162.       XVII.  Fractional  Measures. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
5  of  a  pound  ? 

&  of  a  pound  =  I  of  20  shillings. 
=  — jp —  shillings. 

—  A-8  °  s 

8      >>• 

=  12s.  0/. 
Ex.  (2).  Find  the  value  of  f  of  £15  5s.  8,/. 

}  of  £%6  5s.  8d.  =  3  tun  5  5s.  Bd. 

=  3  tunes  £2  os.  8<i. 

=  £G  lis. 
Or  thus : 


15  .    5 


8 


7    45  .  17  .  0 
£6  .  11      0 


Ex.  (8).  Find  the  value  of  '1  '■  of  ,.\  of  5  acres. 

2|  of  -A  of  5  acres  —  JjL  of  A  of  5  acres. 
ll  x't 
■*       -  :; 
=  $  of  5  ac. 
=  ^ac. 
=  1  ac.  3  ro.  20  po. 

Examples,    (lxxxii). 

Find  the  value  of  the  followin 

-:  of  £1 ;  ft  of  £2  10s. ;  \  of  £5  18*.  5tf. 
.  [ 

(») 

I  of  LA  of  L|  of  8470  gui 

Is.  +  fr  of 
*I7,|  J  of  5  ac.  3  ro.  +  ,1  of  7  •  I  po.  +  g  of  8  ro.  lfi 

an  hour. 

(9J  kill  4-  ]  of  a  furlong  |  j)  of  ft  j  .ml. 
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*-(10)  |  of  2  cwt.  3  qr.  +  }  of  5  cwt.  3  qr.  14  lb.  +  I  of  1\  lb. 
163.  The  following   are  examples  of  an   operation 
which  is  the  converse  of  that  just  explained. 
Ex.  (1).  Express  14s-.  Id.  as  the  fraction  of  £5. 
Us.  7d.-17W.,  and  £'5  =  1200d.; 
Now  ld.»Ta>inr  of  1200& 
.-.  175d.  is  -iVoV  of  1200. 
Hence  the  fraction  required  is  -jVuV ">  or  ~AVj  or  ~»V- 
Ex.  (2).  Express  6  lb.  5  oz.  avoird.  as  the  fraction  of  3  lb. 
12  oz. 

6  lb.  5  oz.  =  101  oz.,  and  3  lb.  12  oz.  =  60  oz. ; 

\  the  fraction  required  is  Vo1- 

Ex.  (3)  Express  J  of  5s.  9</.  as  the  fraction  of  4s.  Id. 

5s.  9d.  =  69d.  and  As.  7d.--~55d. 

.-.  5s.  9d.  is  fr£of4*.  7«/. 

.-.  §  of  5s.  9rf.  is  $•  of  M  of  4s.  7<*. 

.*.  the  fraction  required  is  —    —  or  §-$. 

Ex.  (4).  Express  j  of  2  £  of  5  ac.  3  ro.  as  the  fraction  of  £ 
of  14  ac.  2  ro. 

5  ac.  3  ro.  =  23  roods,  and  14  ac.  2  ro.  =  58  roods ; 
.-.  fraction  required  is  ($■  of  V-  of  23)  ■—  (f  of  58) ; 

3x14x23x8  2  x   L>  3  o  •» 

"'TXtUXti    OT         5«       01*    20- 

Note. — There  are  several  modes  of  demanding  the 
operation  explained  in  the  foregoing  examples.  Thus 
the  demand 

Express  3  shillings  as  the  fraction  of  6  shillings,  may 
be  put  in  the  following  terms  : 

(1)  Reduce  3  shillings  to  the  fraction  of  6  shilhngs: 

(2)  What  part  of  6  shillings  is  3  shillings  ? 

(3)  What  fraction  of  6  shillings  is  3  shillings  ? 

(4)  If  6  shilhngs  be  the  unit,  what  is  the  measure  of  3 
shillings  ? 

Examples  (lxxxiii). 

(1)  Express  lfd.  as  the  fraction  of  6s.  8$d. 

(2)  Express  £10  5*.  4d.  as  the  fraction  of  £11  6s.  5d. 

(3)  Express  5s.  6d.  as  the  fraction  of  a  guinea. 

(4)  "Reduce  9s.  lOhd.  to  the  fraction  of  1.3s.  2\d. 

(5)  Eeduce  2  days  3  hrs.  5  min.  to  the  fraction  of  a  week. 
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(6) 
.(7) 


(6)     Reduce  2  roods  20  poles  to  the  fraction  of  an  acre. 
What  fraction  is  8  lb.  1  oz.  19  dwt.  9  gr.   of  13  lb 
7  oz.  5  dwt.  15  gr.  ? 

(8)  What  part  of  2  qr.  10  lb.  7  oz.  9  dr.  is  1  qr.  7  oz. 
13  dr.  ? 

(9)  What  fraction  of  4  lb.  1  oz.  8  dwt.  15  gr.  is  1  lb.  1  oz. 
9  dwt.  15  grains.  ? 

■r  «*»(10)    If  the  unit  of  measurement  be  .2$  yd.,  what  is  the 

measure  of  2  V  ft.  ? 
w  ^  (11)    If  the  unit  of  measurement  be  6  inches,  what  is  the 

measure  of  ^^  of  a  mile.  ? 
•—  (12)    What  fraction  of  2  ac.  87  po.  is  8  ao.  2  ro.  1  po.  ? 

XVlil.  Decimal  Measures- 

164.  Reduction  of  Decimv. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
•875  of  a  pound  ? 

'375  of  £l  =  (-375x  20)j. 

£  7-n.«. 

and  •5ofl5.=(-5xl2)(i. 

=6rf. 
.-.  -875  of  41^7*.  6d. 

The  operation  is  performed  more  briefly  thus : 
£ 

•875 
20 


i.  7-500 
12 


d.  6-000 
Ex.  (V).  Find  the  valuo  of  S-lOtfTu  of  £1. 
48-16875 
20 


«.  8-87600 

d.  4-60000 

4 


q.  2-0OO00 
..£0-16876-48.  8*.  4  id. 
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Ex.  (8).  Find  the  value  of  -4256  of  12s.  $d. 
•4256  of  12*.  8<Z.  =  4256  of  152d.  —  (-4256  X  152)d. 

256 

152 

8512 
21280 
4256 

64-0912 
.\  Value  required  is  64-6912rf. 

Ex.  (4).  Multiply  27  ac.  3  ro.  14  po.  by  -285. 

ao.      ro.     po. 
27  .   8  .  14 

4 

111  ro. 

40 


■ 


22270 


40 
4 


104G-690 


2(5  .  6*69  po. 


ac.  6  .  2  ro.  6'69  po. 
Ex.  (5).  Find  the  value  of  -25  of  £1. 
25  of  £1  fj  *~  of  il  ==  3  S  of  £1  =  \V«-  =  &*•  H* 
Or  thus : 


JB-2555  . 
20 


1.5-1111 
12 


d.  "1 

.  luired  ib  5j«   1  {d. 
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Examples-    (lxxxiv) 


Find  the  value  of 
(1)    -625  of  £1. 


(3) 
(5> 
(7) 

(9) 
(ID 
(13) 
(15) 
(16) 
(17) 


(2) 

(4) 

(6) 

(8) 

(10) 

T(12) 

(14) 

•45  of  .£3.  10s.+-75  of  4s.  8o\+3-245  of  3*.  4d. 
•7  of  £1  +  -8  of  7s.  6d.  -  2-45  of  1*.  Sd. 
•285714  of  £3.  3a.+  i42857  of  £3.  17s.-p34  of  16a.  6a. 


£-009705. 

•046875  of  1  lb.  avoir. 

•425  of  3s.  4d. 

•83  of  5s. 

•35  of  2qr.  14  lb. 

2-1372  of  2  tons  5  cwt. 


£15-275. 
•9375  of  a  cwt. 
2-003125  of  £8. 
2-46875  of  £1  3a. 
4-13  of  12s  3d. 
2-125  of  8i  guineas. 
5-247  of  £5.  2s.  6d. 


165.  The  following  examples  illustrate  the  operation, 
which  is  the  converse  of  that  already  explained. 

Ex.  (1).  Express  5s.  6rf.  as  the  decimal  of  £1. 
6s.  6d.  =  66rt\,  and  £1  =  240d.; 
•\6s.  6d\=^foof£l. 
Now  ^  =  ^  =  -276; 

.-.5s.  6a*.  =  -276  of  £1. 
Or,  more  briefly,  thus : 

12     60    d. 

20 


5-5    ». 


•275  £. 

Where  we  firRt  express  6d.  as  tho  decimal  of  a  shilling, 
•">,  and  then  express  5  5s.  as  the  decimal  of  a  pound,  t.  e . 
•275. 

Ex.  (2).  Exnress  £7.  15s.  10$d.  as  the  decimal  of  £1. 

2-0 


4 

12 
20 


10-5 
15-875 
£     7-70875 
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Ex.  (3).     Express  £3    5s.    cJd.    as   the    decimal   of 
£5  7.v.  6d. 

3.5.9  5.7.6 

20  20 

65  107 

12  12 

789  1290 

.-.   £3  5s.  (id.  is  -611 of  .£5  7s.  Gd. 

Ex.  (4)      Express  |  of  5s.  (d\d.  as  the  decimal  of  g 

1 6».  2d.  " 

5*.  9\d.  =  277?. ;  and  6s.  2d.  =  296g. 

3  x  277     . , 
.  \   5  ut  5s.  9\d.  is  YT^n!"  off  of  6s.  2d. 

*ow  fTSHP-  ,  =  1-039 

Examples  (lxxxv) 

(1)  Express  6  owt.  2  gr.  7  lb.  as  the  decimal  of  a  tou. 

(2)  Express  12  grains  as  tho  decimal  of  a,  lb.  troy. 

(3)  Wliat  decimal  of  10  guineas  is  ^1  19*.  4$d.  ? 

(4)  Express  i  of  14s.  4d.  as  the  decimal  of  £1. 

.  •    (5)  Reduce  8'45  of  half  a  guinea  to  the  decimal  of  2s,   Cxi 
(li)   Express  &  of  2  qr.  14  lb.  as  the  decimal  of  a  cwt. 

(7)  Express  4^  of  7  oz.  4  dwt.  as  the  decimal  of  a  pound 
Sroy. 

(8)  Reduce  :>/,  of  1^  of  5  cwt.  2  qr.  21  lb.  to  the  decimal 
)f  a  Ion 

■""^O)  What  decimal  of  a  pound  troy  is  |  of  a  dwt.  ? 

(10)  Reduce  3^  guineas  to  the  decimal  of  £2  15s. 

(11)  Reduce  2*.  G<L  to  the  decimal  of  -rV  of  £i. 

(12)  Express  18.-;.  4  V.  as  the  decimal  of  £1000. 

(18)   Reduce  £2425  +  3'4125«.  -  9'25i.    to    the    decimal 
of  £10. 

(14)  Express  ■  lo  ©f  8a.  '-''d.  as  tlie  decimal  of  '01  of  £9. 
—^15)  Express  04  of  £2  5s.  +  "23  of  3s.  9d,  as  the  decimal 
Of  '245  of  £4  8*.  3d. 
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EX  A  UWATIOU  PAPERS. 
I.     Measures  of  Time. 

(1)  A  sidereal  day  is  less  than  a  solar  day  by  3  minutes  58 
/'seconds ;    in  how  rnauy  days  will  the  difference  amount  to 

24  hours  ? 

(2)  If  Sirius,  one  of  the  brightest  of  (he  fixed  stars,  which 
is  probably  592200  times  farther  from  the  earth  than  the 
sun,  were  suddenly  extinguished,  for  how  long  would  it 
appear  to  shino  to  the  inhabitants  of  the  earth,  Bupp 

the  pun's  menn  distance   from   the   earth  to   be   91 

miles,  and  that  light  from  the  sun  reaches  the  earth  in  8  min_ 

80,? 

(8)  The  exact  length  of  the  year  being  865  days  5  hrs48 
min.  49*7  sec.,  and  computing  time  as  at  present,  find  the 
error  in  12000  years. 
(4)  The  Globe  newspaper  of  Monday,  18th  June,  1877, 
the  number  8505.     Supposing  the  paper  to  have 
Lished  eve'  ly  without  intermission,  and  . 

1  consecu*  the  day  of  the  week,  mouth,  and 

yeaf,  when  No.  1  wo  3  published. 

(6)  There  was  a' full  moon  on  Juno  26,  1858,  at  9  hn 
min.  a.m.     T  full  moons  has 

since  bee1!  >  sac. ; 

how  many  fall  r  81,  1873, 

and  when  did  vithin  that  period  ? 

II.     Measures  op  Length. 

(1)  Reduce  9  mi.  7  fur.  3!)  per.  5  yds  I  ft.  9  in  to  inches, 
and  6how  that  the  work  is  correct  by  changing  it  to  miles, 
to. 

(2)  The  fore  wheel  of  a  which  is  11  ft.  in  circum- 
fenv  one  in 
going  7  miles ;  find  the  circi 

■ 

(4) 

day*, 
and  ynr 
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(6)  flow  many  strokes  of  his  legd  muet  a  person  on  a 
e  give  in  going  20  miles,  supposing  each  wheel  to  have 

2  strokes  turn  the 
wheel  once  round.  ? 

HI.     Measures  op  Surface. 

:  bo  given,  what  are 
ponding  units  of  area  and  volume?     Exemplify, 
;  unit  is  1 2  inches. 

inch  in  diameter  how 
h  ether  on  a  table 
t  incheB  wide;  and 

Divide  lT.i  c.  2r.  38per.  19yds.  7ft.  45in.  nmong  A,  B, 
B  as  much  again  aB  to  A  and  to  0^  of  what 
A  in 

(4)  If  68  bales  oflinen  contain  G7048  yards,  and  each  bale 

-umber  of  yards 
. 

(5)  If  the  pressure  of  the  at]  t  the  surface  of  the 
earth,  when  tin-                                          inches,  be  16  U  . 
the  square  inch,   v                                    i  in  pounds    on    the 

e  of  tho  human  body,  quare 

What  would  be  the  di  '  sure  when 

the  barometer  stands  at  29  inc 

rV.     Measures  or  Capacity. 

(1)  What  will  2  bushels  8  pecks  8  quarts  of  strawberries 
amount  to  at  12 1  quart  ? 

(2)  A  lab»  ids  2£  feet  of  ditching  at 

•h  he  is  to  take  $100  in  cash,  and  wheat 
at  87 k  cents  per  bushel.     To  what  quantity  of  wheat  will  he 
ltitled  ? 

(3)  A  grocer  exchaugod  29  gal.  3  qt.  1  pt.  of  brandy,  at 

cents  per  bushel.     What 
quantity  of  rye  did  b  i  thus  attain  ? 

i  put  111   bu.  2  pk.  4  qt.  of  grain  into  bags 
that  shall  contain  2  bu.  1  pk.  4  qt.  each;  how    many 
will  be  r 

(5)  had  a  field  of  corn,  consisting  of  129  rows, 

and  each  row  contained  95  hills,  and  each  hill  had  on  an 

■  of  corn  ;  if  it  takes  8  ears  of  corn  to  make  a 

quart,  produce  of  tho  field  worth  at  45  ceuta  per 

bushel  ? 
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V.     Measures  of  Weight. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opium 
at  87£  cents,  per  ounce,  and  sell  by  Troy  weight  at  40  cents 
per  ounce,  should  he  gain  or  lose  by  bo  doing,  and  ho\* 
much.  ? 

(2)  A  person  purchases  goods  at  the  rate  of  $1.80  per 
pound  Troy  weight,  and  sells  them  again  by  Avoirdupois 
weight  ;  at  what  rate  must  he  sell  per  ounce  so  as  exactly  to 
reimburse  himself.  ? 

(3)  By  multiplying  a  certain  weight  by  a  whole  number 
the  result  is  8  lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplying  the  same  weight  by  another  whole  number  the 
result  is  8  lbs.  11  oz.  16  dwts.  16  grs.     Find  the  weight. 

(4)  A  row  of  cent-pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  89  miles  1  fur.  1  per. 
and  9  in. 

(5)  Find  the  value  of  500  times  the  difference  between  an 
eighty-fourth  part  of  2$  cWt.  and  a  thirtieth  part  of  1  cwt. 
0  qr.  8  lb.  (28  lbs.  to  the  quarter.) 

XIX.    Practice. 

166.  Practice  is  the  name  given  to  a  method  by 
which  we  find  the  cost  of  any  number  of  articles  of  the 
$ame  kind  when  the  price  of  one  is  given,  or  the  cost  of 
any  quantity  of  goods  of  mixed  denominations,  when  the 
cost  of  a  single  unit  of  any  denomination  is  given. 

I.     Simple  Practice. 

When  the  articles  are  of  the  same  kind  or  denomi- 
nation. 

Ex.  (1).  Suppose  I  have  to  find  the  cost  of  2478 
articles  at  8*.  4<7.  each. 

Knowiti;:  Unit  :'•.*.  id.  is  onfenxfh  part  of  £1, 1  reason. 
if  the  artii'lis  had  cost  £1  each,  the  total  cost 
would  have  bocn  i"2-17H  ; 
.-.  an  they  cost  ]  of  £1  each,  tho  cost  will  be  £**?*-,  or  £418 

The  process  may  bt  written  thus  : 
8#.  id.  is  t  of  XI  £2478  =  cost  of  the  articles  at  £1  each. 

J418  =  cost  of  the  articles  at  8».  id.  each. 
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Ex.  (2).  Find  the  cost  of  2897  articles  at  £2.  12*.  9rf. 
each. 

£        «.      d. 
£2  is  2  X  £1    2897  .     0.0  =  cost  £1  each. 


10*.  is  i  of  £1 
2*.  is  |  of  10s. 
8<2.  iB  |  of  2s. 
lrf.  is  £  of  8d, 


5794 

1448 

289 

96 

12 


00  .  0= £2. 

10  .  0  = 10«. 

14  .  0  = 2s.. 

4=  8rf.. 

5  = Id.. 


11 
1 


£7640  .  16  .  9  =  costat£2.12s.9d.  each 
Note. — A  shorter  method  would  be  to  take  the  parts 
thus : 

10s.  =  1  of  £1 ;  2s.  6d.  =  i  of  10s. ;  dd.  =  ^  of  2s.  6rT. 
Ex.  (8).  Find  the  cost  of  425  articles  at  £2.  18*.  4ef. 
each. 

Since  £2.  18*.  id.  is  the  difference  between  £8  and 
Is.  Sd.  (which  is  TJj  of  £1),  the  shortest  course  is  to  find 
the  cost  at  £8  each,  and  to  subtract  from  it  the  cost  at 
l.v.  &d.  each,  thus  : 

£        8.     d. 
£8  is  3x£l  425  .     0.0  =  cost  at  £1  each. 


Is.  ed.  is  T'8  of  £1 


1275 
35 


0.0= £3 

8.4=   U.  8d.  each. 


£1239  .  11  .  8  =  cost  at  £2  18*.  4ri  each. 
Ex.  (4).  A  bankrupt  pays  6*.  l$d.  in  the  pound : 
what  is  the  dividend  on  a  debt  of  £862.   15*.  ? 
£        s.     d. 

—  amount  of  debt. 


=  amount  at  5s.  in  the  £. 

=  Is 

= 6rf 

4125  = lid 


5s.  is  J  of  £1 

862 

15 

0 

1*.  is  I  of  5s. 
fid.  is  \  of  Is. 

lid.  i.s  |  oi  0(7. 

90  . 
18  . 

9  . 

2  . 

18 
2 
1 
6 

9 
9 

4-5 
4-12J 

£120  .     8  .  2-625  =  amount  at  6s.  7\d.  in  £. 
ma  :  4s.  -  £  of  £1;  2«.  6d.  =  £  of  £1 ; 
Qd. 

Ex.  (5);  Find  the  cost  of  784*  articles  at  £2.  12*.  lOd. 
each. 
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The  cost  at  £1  each  is  £784.  10s. 

784  .  10  .  0  =  cost  at  £1  each. 
2 


Ms.  ish  of  £1 
$$.  is  J  of  10s. 
lOd.ifl  ,>,  of  105. 


15G9  .     0  .  0,= £2  each. 

892  .     5  .  0= 10s 

78  .     9.0     

82  .  13  .  9  = 10J 


£2072  .     7  .  9  =  cost  at  £2.  12s.  lOi.  each, 
167.  The  fractions  of  a 'Unit,  which  have  for  their 
numerator  Unity,  are  called  Aliquot  Parts  of  the  unit. 
Thus  5*.,  heing  £  of  £1,  is  an  aliquot  part  of  a  pound  ; 
and  5  lh.  heing  ?  of  1  qr.,  is  an  aliquot  part  of  a  quarter. 
Examples-  (Ixxxvi) 
Find  the  cost  of  the  following  articles : 
(1)    4321    at  £1.  17..  :;,./.  <  £2.  15s.  A\d. 

(8)    B768$at£1.7«.  M&. 

$   at  £14:  t  £10.  12s.  ad. 

-(7)    7483    at  £22. 
(8)  '.  inthe£? 

£J? 
-(H))    Wl  .  ..i.  in 

the£? 

II.      Go  KJB. 

Ex.  (1).     V  I  of  aqnrr 

■ods  of  vi  ■<•.  17  lb.), 

the  cost  of  a  single  unit 

OWt.  Of  1  ! 
14  owt.  is  14  X  1 


5  .     0 


■ 


171b. 


WUCTICJB. 
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Ex.  2.     What  is  the  rent  of  12  ac.  8  ro.  26  po. 

£3.  5s.  an  acre  ? 

£.     s.      d 

the  rent  of  1  acre. 


12  ac.  is  12  X  1  ao. 


2  ro.  is  £  of  1  ao. 
~   is-  4  of  2  ro. 


1  ro. 


is  .}  of  20  po 
1  i)0.  is  £  of  5  po. 


£. 

5. 

d 

3  . 

s . 

0       = 

0  . 

0 

1. 

12. 

1(5. 

8. 

1-5    =y 

2. 

.... 


12  ac. 

2  ro. 

20  po. 


£41  .  19  .     3-75  -there  *r.26p. 

Note. — Wh<  -  than  12 

(except  7)  it  ;  sad  of 

It  of  the  division 

i 


1 


<xvii) 


*»(1)  5  ao.  3ro.  4  po.  4  A  ;ood.  ft| 

'  18*.  2d.  per  cwt.  2.  ft  fie 

- 

■vt. 
ucre. 
"•f-(7  •  oz. 


168.  Ai  ;ll,  eent  bv  a 

Selle  are  dch> 

■ 

Ai 
Buy; 

aju:  of  the 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A  Detailed  Account  is  a  full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a  term  of  credit,  shew- 
ing the  dates  of  delivery,  the  quantities,  description, 
prices,  and  sum  total  of  the  goods  delivered  by  the  Seller 
to  the  Buyer  during  that  term  of  credit. 

"When  an  account  has  been  made  out  it  is  rendered, 
i.e.,  sent  in  to  the  Buyer. 


Sjiecimm  of  an  Invoice, 

Toronto,  -Tune  20,  1877. 


John  Smith,  Esq., 


Bought  of  J.  Jones  &  Co.,  21  Front-stF 


5  lbs.  of  Tea at  7 

2i  lbo.  ui  iiuUui at  3u  ota. 


■ 


50 


Specimen  of  an  Account 

Toronto,  July  21,  1877. 


John  Smith,  Esq., 


To  J.  Jouos  &  Co.,  21  Front-st. 


1«77 

.'.it  To  Goods,  a: 
28  To 

To  do 

Julvl'J.  To  do 


$ 

6 

7 

80 

60 

27 

19 

17 
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Specimen  of  a  Detailed  Account. 


John  Smith,  Esq., 


Toronto,  July  21,  1877. 
To  J.  Jonea  &  Co.,  21  Front-st. 


1377 

June  20 

(l 

20 

it 

20 

June 

23 

(i 

July 

3 

(i 

u 

July 

12 

M 

12 

it 

12 

5  lbs.  of  Tea at  75  et& 

8  lbs.  of  Loaf  Sugar... at  12£  cts. 

2VJbs.  of  Butter at  iJO  eta. 

1  bbl.  of  Flour at  $G 

18  lbs.  of  Cheese at  10  cts. 

12  lbr,.  of  Biscuit at  15  cts. 

6  jav3  of  Pickles  at  80  cts. 

1  gal.  of  Coal  Oil 37  cts 

8  lbs.  of  Sugar 11  cts 

8  J  lbs.  Raisins 12  cts 


3 

cts. 
75 

1 

00 

G 

I 

80 

1 

1 

80 

87 

88 

1 

02 

_JL. 

17 

Examples  (Ixxxviii) 

Make  out  invoices  of  the  following  sales,  supplying  Earner, 
and  dates  of  your  own  selection  : 

(1)  100  yds.  of  broadcloth  at  63.25  per  yard;  2500  yards 
of  sheeting  at  12  cts.  per  yard;  3000  yards  of  prints  at  18cts. 
per  yard ;  800  yds.  of  French  silk  at  $1.75  per  yard. 

(2)  5  lbs.  of  black  tea  at  70  cts.  ;  2^  lbs.  of  green  tea  at  90 
cts. ;  15V  lb.  of  lump  1  2  cts.  ;•  17  lb.  of  brown  sugar 
at  9  ctn.  ;  7V  lb.  of  raisins  at  20  4  lb.  currant.*  at 
at  13  cts. 

Ma'  te     1)  owing  Bales,  supplying  i:: 

and  dates  of  your  own  selection: 

(3)  39V  yd.  of  Brussels  carpet  at  $1.50;  G2£  yd.  of  Kid- 
derminster .10;  27yd.  of  abutting  at  23  cts.; 
841  yd.  o:'                   t  CJ  cts.;  43.}-  yd.  of  India  matt'  . 
I.8"ct3.  1 

•  (4)  23  yd.  of  black  silk  at  82.15;  17  yd.  of  ribbon  at  28 
cts. ;  13V  yd.  of  silk  velvet  at  25  cts. ;  IV.  doz.  pahs  of  stock- 
ings at  45  cts.  a  pah ;  5  pairs  of  gloves  at  51.25 ;  13  y 
muslin  at  17  cts. 

0  pairs  of  blankets  at  $5.50;   12V  yd.    cf  merino  at 
45  cts. :  15i|  yd-  of  cloth  at  $3.25  ;  5  \  yd.  of  flannel  at  80 
2  counterpanes  at  04.25  oach ;  254  yd.  of  calico  at  15  cts. 
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XX.    Problems. 

1G9.  The  Unitary  Method,  which  is  rapidly  displac- 
iiule  of  Three,  will  ho  gradually  explained  in 
tins  and  the  succeeding  Sections. 

Ex.  (1).     If  28  bullocks  cost  §483,  what  is  the  cost 
of  1  bullock  '? 

Since  23  bullocks  cost  $483, 

1  bullock  will  cof!  Vrf?  or  $21. 

■•-..  (2).     If  7  men  do  a  piece  of  work  in  12  days, 
liow  long  will  it  take  1  man  to  do  it  ? 
8iuce  7  men  can  do  the  work  in  12  clays, 

1  man  can  do  tbe  work  in  (7  x  12)  days,  or  84  days. 

Li  (8).  If  28  men  do  a  piece  of  work  in  42  days,  in 
how  many  days  cau  21  men  do  it  ? 

J.S  men  to  do  tbe  work  =  42  days. 
1  man    H  M        =  28   <  12  .1 

«       21  men     "  «         =-  ' 

=  ■ 

Ex.  (4).  If  75  men  finish  a  piece  of  work  in  12  days, 
i  will  ftnii  20  days  ? 

iy  7f>  men, 

In  1  .lay  llin  work  is  done  by  (12  X  75)  q 

1  fhl  work  is  done  by  l-2^-S  m<  i.  or  4."  men. 

•  ■  52 

$1890  ;  what  can 

liar. 

L890, 
In  tbe  place  of  $1,  i  ;,  or  7fi 

Ex.  (0).  A  I 

Lit  L2i«. 

lUMtl  tn  1680. 
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Ex.  (7).  If  27  men  can  do  apiece  of  work  in  14  days, 
working  10  hours  a  day,  how  many  hours  a  day  must 
12  men  work  to  do  the  same  in  45  days  ? 

Biliee  27  men  can  do  the  work  in  (14x10)  hourB,  or  140 
hours, 

1  man  can  do  the  work  in  (27x140)  hr. 

.-.  12  men  can  do  iho  work  iu  a7***°  hr.,  or  815  br. 
W  315  hours  have  to  be  distributed  equally  over  45  days; 
the  number  of  or  7. 

If  7  lbs.  of  tea  cost  |  tat  will  bo  the 

Siuce  7  lb.  of  tea  cost  95 

1  lb.  of  t  — °.  or  80cts., 

7 

.-.12  lb.  of  tea  cost  12  X  SOcts.  or  $(J.G0 

Ex.  ((.)).    If  U  hoi  plough  40  acrea  in  a  certain 

U  in  the  same 
time  ? 

Since  8  borses  can  in  the  given  ti  b  -10  ac, 

1  horse  can  in  !;  »o. 

.-.  12  horses  can  in  the  given  gh  1-"  ^4*  **o., 

or  01 1  ac. 

Ex.  (10).     If  l<r>  :  a  certain  quantity 

of  land  in  fiV  aany  horses  will  be  required 

nigh  it  in  three 

In  5  days  the  land  o  1  by  15  horses; 

In  1  day  I  I  by  (5x15)  hor. 

Iu  3  days  the  land  can  be  — — i  or  25  hi 

o 

Note  I. — In  aim]  >jf  this  kind  we  haw  a 

• ;  in  the  ion  the  magnitudes  of  both  ' 

are  given  ;  in  the  •  gnitude  of  one  kind  is 

given,  and  the  appropriate  corresponding  magnitude  c: 
the  other  kind  lias  to  be  found.  The  first  line  of  the 
solution  com  the  supposition  so 
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arranged,  tbai  ai  fhr  end  of  the  Vinf  we  have  that  kind  of 
thiity,  of  which  tli(  magnitude  is  required  in  the  demand* 
Thus  in  Ex.  (10)  the  order  of  the  supposition  is 
changed,  and  the  magnitude,  15  horses,  put  at  th(  end 
of  the  line,  hecause  we  have  to  find  how  many  horses 
will  he  required  in  the  demand. 

Examples-  (lxxxix) 

(1)  If  a  man  walk  62  miles  in  4  days,  in  how  many  days 
will  he  walk  93  miles  ? 

(2)  If  12  men  reap  a  field  in  4  days,  in  what  time  will'  82 
men  rr-.-ip  it  ? 

(3)  If  850  acres  of  land  cost  $61250,  what  will  273  acres 

COfrt  ? 

(4)  How  many  men  can  perform  in  12  days  a  piece  of 
work  which  15  men  can  perform  in  20  days? 

(5)  The  rent  of  17  acres  is  §297,  what  is  the  rent  of  86 
acr. 

i  walk  116  milos  in  8  days,  how  far  will  he 
walk  in  14  days? 

(7)  A  farmer  sells  a  flock  of  270  sheep  at  $240  a  score, 
t  them  ? 

1108  i"  r  annum,  how  much 

ks  ? 

y   la  £101.  12s.  6d.  per  annum;  what 
•  ce  ? 
(10)  A  ship  ]  t  the 

knots  an  hour ;   bow  long  wou  her,  if6he 

i  hour  ? 

(H»  rth  SSHO.  and  his   debts 

•To  I  ..  ■   :  be   pay  .  lai  ? 

Hon  II.— 1 

ame 

l.  and  th< 
. 

tiki  l  in.  l  far.  7  i  how 

I  •    ■  ralk  4!  m.  po.  'I 

ITora  In.  1  fur.  7  po.  —  iu)7  pol 

mm. 
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lixampies  (lxxxix) — continued. 

(12)  If  3  bushels  of  wheat  be  worth  $3.50  what  is  the 
worth  of  48  qr.  6  bus.  ? 

(13)  If  15  yards  of  silk  cost  $0.75  how  much  will  20  yd, 

1  ft.  cost? 

(14)  If  3   cwt.   3  qr.   cost  $27,  what  will  be  the  cost  of 

2  cwt. 

(15)  If  2  cwt.  3  qr.  7  lb.  cost  £5  17s.  8\d.  what  is  the 
cost  of  9  cwt.  ? 

170.  Pmblems  involving  Fractions. 

Ex.  If  ^  of  an  estate  be  worth  $1500,  what  is  the 
value  of  -J  of  the  estato  ? 

Since  f  of  the  estate  is  worth  $1500, 
j  of  the  estate  is  worth  $-LiVLa. 
.  .  the  estate  is  worth  $-7-iiI°5  or  $3500. 
Hence  \  of  the  estato  is  worth  $4x'5?..0  or  $2800. 
Examples  (xc). 

(1)  If  $■  of  an  estate  be  worth  $7520  ;  what  is  the  value  of 
f  of  the  estato  ? 

(2)  A  persons  owns  §  of  a  ship  and  sells  f  of  his  6hare  for 
$1260 ;  what  i3  the  value  of  the  ship  ? 

(3)  If  St  lb.  of  tea  cost  15s.  3d.  how  much  can  I  buv  for 
£4  3s.  MM 

(4)  If  "j*i-  of  a  piece  of  work  be  done  in  25  days,  how  muoh 
will  bo  done  in  llf  days  ? 

(5)  A  man  walks  18  m.  2  fur.  26  no.  3f  yd.  in  5$  hours. 
How  long  does  ho  take  to  walk  a  mile  and  a  half? 

1 

(6)  A  gentleman  possessing  -ft-  of  an  estate  sold  j  °f~¥j 

of  his  share  for  $603. 124  ;  what  would  £  of  -ft-  of  the  est  te 
sell  for  at  the  same  rate  ? 

(7)  If  the  carriage  of  15  5  owt  of  goods  for  60  miles  cost 
$3.10,  how  far  ought  3.25  cwt.  to  be  carried  for  the  same 
money  ? 

(8)  What  is  the  value  of  -jV  of  -rV  of  a  vessel,  if  a  person 
who  owns  -iV  of  it  sell  &  of  J  of  his  share  for  $  1400. 

(9)  When  the  ounce  of  gold  is  worth  £3  '81),  what  is  the 
cost  of  .0  I 
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i.lO)  If  the  price  of  candles  8£  inches  long  be  Qd.  per 
half-dozen,  and  that  of  candles  of  the  tame  thickness  and 
anality  10 j  inches  long  be  lid.  per  half-dozen,  which  kind 
do  you  advise  a  person  to  buy  ? 

(11)  II  the  carriage  of  60  cwt.  for  20  miles 
what  weight  can  be  carried  the  same  distance  for  £ 5J_  ? 

■FLEX  PROBLEMS. 

171.  We  now  proceed  to  cases  in  which  the  suppo 

a,  expressed  in  the  simplest  form,  contains   more 

tico  magnitude*,  the  demand  containing  the  same 

number  of  magnitudes,  all  of  which  are  given,  except 

one,  which  has  to  he  found. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  6  days,  how 

■:  hordes  will  plough  64  acres  in  8  days  ? 
In  6  res  can  be  ploughed  by  12  hoi 

In  1  day  90  acres  can  be  ploughed  by  6x12  hor. 
In  1  day  1  acre  can  be  ploughed  by  *  *  **  horses. 
In  8  days  1  acre  can  bo  ploughed  by  a  *  *'  horses. 

8   X    98 

In  8  days  64  acres  can  be  ploughed  by  5  **. 3  *  V?.    horses 

8X96 

I  is  6. 
Ex.  (2).  If  85  bnshela  of  oats  last  7  horses  for  20  days, 
how  many  days  wd!  96  bushels  last  18  horses  ? 
H">  bushels  hut  7  horses  for  20  days. 
1  bushel  lasts  7  horses  for  §y  days, 

1  horso  f.  i  !  vya. 

06  bnshela  last  1  horse  for  • " 
9  ¥0  Lubheli  but  18  horses  for  'f^*'0  daji. 

3.    (xci) 

7  days, 
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v  (4)  If  two  horses  oat  8  bushels  of  oats  in  1G  Jays,  how 
many  horses  will  eat  3000  quarters  in  2-1  days  ? 

(5)  If  a  carrior  receive  $12  for  the  carriage  of  3  cwt.  fol 
.ilea,  how  much  ought  he  to  receive  for  the  carriage  of 
7  cwt.  3  qr.  1-1  Lb.  for  50  miles  ? 

(G)  If  I  pay  $1.50  for  the  carriage  of  2  tons  for  6  miles, 
what  must  1  pay  for  the  carriage  of  12  tons  17  cwt.  for  84 
miles  ? 

(7)  If  3  men  earn  $15  in  4  days,  what  sum  will  18  m< 
earn  in  10  days? 

(8)  How  many  bushels  of  wheat  will  I   people  8 
.vhen  4  bushels  serve  G  people  24  d 

\  (0)  If  a  -  I  150  miles  in  5  days  when  the  days  are 

oog,  in  how  many  days  of  10  hours  each  will  he 

tl'ilA 

N-(IO)  If  the  carriage  of  goods  weighing  5  cwt.  2  qr.  12  lb. 
■  mo  to  $15.70,  what  wifl  be  the  charge  for 

weighing  7  cwt. 
0  qr.  2  lb.,  the  same  distance,  there  being  112  lb*,  in  the 
cwt.  ? 

(11)   Tf   $120   pay    16  '.   how  many 

lab  oe  rate  will  $270  pay  foi 

(12  ry  day,  for  10 

v  many  bu  <'d  4  hours 

i 

party  of  I  4  weeks, 

;  party  of  five  at  the 

,  $  1 20  to   keep  two  horses  for  five  months, 
wh;i:  keep  three  hor  reu  months? 

(15)   If  it  cost   £29.  7s,  dd.  to   keep  5  horses  for  6  weeks, 
how  long  ;  for  j620.  lis.  3d.  ? 

(10)  If  5  men  can  reap  a  field  of  12}  acres  in  3£  days, 
working  1G  hours  a  day,  in  w  b  ;u  7  men  reap  a  field 

of  lfi  orking  12  hours  a  day  ? 

- — r  IT)  If  I  in  G  months   consume   234  quarters  ol 

ill  be  required  for  the  consump- 
tion t  B  months  and  a  half  ? 
(18;  men  for  G  weeks  being  $315,  how 
ks  will  4  men  work  for  $281  ? 
^10)  If  7  in  8  days,  working  11  hours 
s,  working   10  hours  a  day,  will  12 
men  mow  800  acres  ? 
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I)  If  10  horses  consume  7  bus.  2  pk.  of  oats  in  7  days,  in 

what  time  will  28  horses  consume  3  qr.  6  bus.  at  the  same 

rate? 
-^(21 )  If  44  cannon,  firing  30  rounds  an  hour  for  8  hours  a 

day,  consume  300  barrels  of  powder  in  5  davs,  how  long  will 

400  barrels  last  G6  cannon,  firing  40  rounds  an  hour  for  5 

hours  a  day  ? 
"~~"{22)  If  the  wages  of  '29  men  for  54  days  amount  to  £80  9s. 

6J.  how  many  men  must  work  12  days  to  receive  .£407  ? 
"*»  1 23)  What  must   I   pay   for   the  hire  of  4  horses  for  5 

months,  if  I  pay  £18  for  the  hire  of  3  horses  for  a  month  ? 

172.    Problems  relating  to  Work  done  in  a  certain  time. 

Note.  I. — If  a  man  can  do  a  piece  of  work  in  7  hours, 
the  part  of  the  work  which  he  can  do  in  1  hr.  will  bo 
represented  by  |, 

Ex.  ( 1 )  A  can  do  a  piece  of  work  in  5  days,  and  B 
can  do  it  in  12  days.  How  long  will  A  and  £,  working 
together,  take  to  do  the  work  ? 

Here  $  represents  the  part  A  does  daily, 
and  *tV  represents  the  part  B  does  daily ; 
•'•  £  +  ~rV  represents  the  part  A  and  B  do  daily  ; 
.-.  theyde  H  in  *  day; 
.-.  they  do  -^j-  in  -jV  day ; 
.-.  they  do  the  whole  work  in  H  days,  or  8-rV  days 

:.  (2).  A  can  do  ft  piece  of  work  in  50  days,  B  in 
60  days,  and  C  in  75  days.     In  what  time  will  they  do 
.1  workin  i-  ? 

ft  fa  +  fa  +  A  represents  the  part  they  do  daily ; 

t]"  "■■  ■  \or  r^Tf,  or  3V  daily; 

they  do  tho  work  in  20  days. 

Ex.  (8)    A  o  Id  in  4};  days,  and  B  run 

How  long  will  they  take  to  reap  it, 
working  t<.;;,  ther. 

l  0 

A  does  -j-r  or  -sr  daily. 

//does  jrr*  iy. 
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.-.  together  they  do  jft  +  tV.  or  Mf  daily; 
of  the  work  in  i^j  day  ; 
.-.  they  do  tho  work  in  x^  days,  or  2-|Yff  days. 
Ex.  (4).     A  and  B  do  a  piece  of  work  in  4  hours  ;  ,4 
and  0  in  3i?  hours ;  2J  and  C  in  5|  hours.     In  what 
time  can  A  do  it  alone  ? 

-I  and  ]i  ean  do  '.  in  an  hour. 
.4  and  C  can  ("!o  is8  in  an  hour. 
.  two  men  of  Ays  strength,  assisted  by  B  and  C  can  do 

£  4-  -i'V  in  an  hoar.  ^*-^___—~— ■ 

Now  B  and  C  can  do  ^  in  an  hour. 
.•.  two  men  of  A'»  strength  can  do  £  +  fg-  -Jg  in  an  hour, 
or  ii-Ai  or  ||,  or  |  in  an  hoar  ; 

.-.  A  can  do  J-  in  an  hour; 
.-.   A  can  do  the  work  in  6  hours. 

Note  II. — If  a  tap  oan  nil  a  vessel  in  5  hours,  the 
part  filled  by  it  in  1  hour  will  bo  represented  by  ^. 

Ex.   (I).  A   vessel  can  be  filled  by  three  taps,  run- 
nin  '  separately,  in  20,  30,  and  40  minutes  respectively. 

In  what  tune  will  they  fill  it  when  they  till  run  at  the 
same  time  ? 

They  fill  ■>}$  +  ^  +  -fa  of  the  vessel  in  1  minute  ; 
•.  they  fill  ?■++  +  ?,  or  ^  in  1  minute  ; 

.-.  they  fill  tH  in  iJa  of  a  minute  ; 
.•.  they  fill  the  vessel  in  V:ta  or  9t'\  minutes. 
Ex.  (2).  A  bath  is  filled  by  a  pipo  in  40  minutes.     It 
iptied  by  a  waste  pipe  in  an  hour.     In  what  time 
will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 
One  pipe  fills  -4V  of  the  bath  in  a  minute. 
The  other  empties  ^  of  the  bath  in  a  minute. 
•.  when  both  are  running,  ,'<,  —  ■s\,  or  j^ff  ot  the  bath  is  filled 
in  a  minute ; 
.'.  the  bath  is  filled  in  120  minutes. 

Examples,    (xcii). 

(1)  A  can  do  a  pieco  of  work  in  6  hours;  B  can  do  it  irj 
9  hours.     Tri  what  time  will  they  do  it  if  they  work  together  ? 
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(2)  A  can  do  a  piece  of  work  in  35  days  ;  B  can  do  it  in 
40  days  ;  C  can  do  it  in  45  days.  In  what  tirno  will  they  do 
it,  all  working  together? 

(8)  A  and  B  can  reap  a  field  of  wheat  in  3  days  ;  A  and 
Cin  3i  days;  B  and  C  in  four  days.  In  what  time  conld 
they  roup  it.  all  working  together? 

(4)  If  three  pipe6  fill  a  vessel  in  6,  8,  and   12  minntes 

•  .-tively,  in  what  time  will  the  vessel  he  filled  when  all 
three  are  opened  at  once  ? 

(5)  A  doe«  fa  of  a  piece  of  work  in  14  days.  He  then 
callR  in  B,  and  they  finish  the  work  in  2  days.  How  long 
would  />'  take  to  do  the  whole  work  by  himsx-lf  ? 

(6)  A  does  a  piece  of  work  in  8  hours,  which  is  twice  the 
time  1  ier  take  to  do  ij  \1  together 
do  it  in  1  |                          Long  would  B  alone  take  to  do  it  ? 

"  |     A  can  do  a  piece  of  work  in  27  days,  and  B  in  1.5 
me  for  12  days,  B  then  works  alone 
vs,  and  tlun  0  finishes  the  work  in  4    days.     In 
time  could  0  If  ? 

is  tilled  by  two  pipes  in   18 

of  it  will  i  q  10  minutes  whou  all  are  opened  al 

game  instant  ? 

173.  >a  Clocks. 

The  mi'  I  moves  12  times  n  .heliour- 

•    and  tl  '    12  mi:  band 

gain  ■ml. 

look  when 

At  B  q  tho 

the 
gain  10  i 

i  12  miiiui 
I  in. 

limine  '  niin. ; 

•  io  tim«  rtqnta  ',  hum.  pott  8. 

(2).    At  |  be  hands 
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Hence,  Rince  at  2  o'clock  there  are  10  minute-divis- 
ions between  the  hands,  we  have  to  find  how  long  it 
will  take  the  minute-hand  to  gain  10  +  15,  or  25  min- 
ute-divisions on  the  hour-hand. 

Theminuto-liiind  gains  11  mimite-divisions  in  12  minutes  ; 
1  minute-division    in  -fr  minutes  ; 
25  minute -divisions  in  — ^-^  min. ; 
.\  the  time  required  is  —  min.,  or  27T3i-min.  past  2. 

Ex.  (8).  At  what  timei  hetween  6  and  7  are  th- 
hands  of  a  clock  at  right  angles  to  each  other  ? 

Twice  1  and  7  this   will  occur  :  first,  before 

the  minute-hand  h;is  overtaken  the  hour-hand;  second- 
ly, after  the  minute-hand  has  passed  the  hour-hand. 

Now,  since  at  0  o'clock  there  are  30  minute-divisions 
between  the  hands,  we  have  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gain 
30—15,  or  15  minute-di  n  the  hour-hand. 

Secondly,  how  long  it  will  take  the  minute-hand  to 
gain  80  +  15,  or  46  minute-divisions  on  the  hour-hand. 

Tho  process  in  each  case  will  bo  similar  to  that  in  the 
preceding  examples,  and  the  results  are  16-^j-  min.  and 
i'.\\  min.  ]  a  it  6. 

Ex.  (4).  Find  tho  time  between  7  and  8  o'clock  when 
the- hands  of  a  watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a  space  of  80 
minutes  between  them,  and  at  7  o'clock  there  is  a  space 
of  35  minutes  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  will 
take  the  minute-hand  to  gain  a  space  of  35—80,  or  5 
minutes  on  tho  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  tho  result  is  5T8r  min.  past  7. 

Examples-    ("Hi) 
\t  what  time  are  the  hands  of  a  watch  together  be- 
tw<  rt;  the  hours  of 
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,1)     4  and  5.       /    (2)     6  and  7.  (3)     0  and  10  ? 

At  what  time  are  the  hands  of  a  watch  at  right  angles 
to  each  other  between 

(4)     4  and  5.        -  (5)     7  and  8.  (C)     U  and  12  ? 

At  what  time  are  the  hands  of  a  watch  opposito  to 
each  other  between 

(7)     1  and  2.      %    (8)     4  and  5.  N  (9)     8  and  9  ? 

EX  A  MM  A  TIOX  PA  PERS. 


Jl)  If   for  a  given  sum  I  can  have  12C0  lbs.   carried  80 
es,  how  many  pounds  can  I  have  carried  24  miles  for  tho 
same  sum  ? 

(2)  If  A.  of  a  ship  bo  worth  0 13056,  wnat  is  the  value  qf  $ 
of  the  ship  ? 

(8)  A  silver  tan  Kara  weighs  i  lb.  10  oz. ;  what  is  its  v 
when  a  dozen  spoons,  weighing  '6$  oz.  each,  are  worth 

(4)  A  man  spends  $61. GO  every  35  days,  and  saves  8400  a 
year.     What  is  his  annual  income  ? 

(6)  When  the  income-tax  is  6dL  in  the  £  a  man  pays 
£16  Is.  6<i.  ;  what  is  his  income  ? 

II. 

(1)  A  mans  income  is  reduced  from  $2720  to  $2040.66 
when  ho  has  paid  his  income  tax.  What  is  his  tax  on  the 
dollar  ? 

If   10  horses  and  132   sheep  can  bo  kept  8  days  for 
what  sum  will  keep  15  horses  and  148 
same  tiino,  supposing  5  horses  to  oat  as  much  us  8.1  sheep '.' 

75  cents  in  the  dollar  oi  )  duo 

DO  and  th.-i                   rGJ2.10.     Win;  him? 

(4)  If  M                                 a  piece  of  wo  (laye, 

h  another  piece  of  work  1  tin 
largo  in  ft  fifth  part  of  the  tiino  ? 

!6)  I  i  trench  iu  63  days,  in  how  many  days 

1  42  mcu.dir;  :  three  limes  as  great? 

The  wngoe  of  A 
the  same  stun  as  tl 
bow  many  days  will  i 
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(2)  If  100  men  can  perform  a  piece  of  work  in  30  days, 
how  many  mea  can  perform  another  piece  of  work  thrice  as 

<■  in  one-fourth  of  the  time  ? 

(3)  If  5  men  or  7  women  can  do  a  piece  of  work  in  87 
days,  how  long  will  a  piece  of  work  twice  as  great  occupy  7 
men  and  5  women  ? 

(4)  1  '.  finish  a  work  in  20  days, 
which  B  by  him  elf  could  do  in  50  di  what  time 
could  A  finish  it  by  himself?  How  much  more  of  the 
work  is  done  hy  A  than  B  ? 

n  when  full  of  water  can  he  emptied  in  15 

.'led  by  another 
in  '2t>  tnii  be  full,  in  what  linie  can  it  be 

emptied  by  both  me  time  ? 

( 1 1  work  alone  in  15  and  18 
days  i 

B  lea  by  G, 

and  they  finish  it  ti  '4  days.     In  what  time  would 
O  d< 

(2)  If  a  !  :  >ublo  the  work 

of  a  b  5  women, 

and  18  ik   which  7  men,  12 

won:  iOdaya? 

(;?  I  >  her  from  two  places  100 

miles 

an  hour.  lo  they  meet,  and  at 

what  two  I  irt  from  each  other  ? 

(4)  A  w  t  noon  on  M.  in- 
day  li  indi- 
cated the  morning  of 
the  follow i 

A.  watch  : '  ruin. 

-hen  the  n 

indical              lock  ?  if  it  in                I  minutes  past  5  at  6 

o'cloi  act  time  when  the  hands  indi- 
cated 6 

V. 

(1)  A  laboror  agreed  to  work  for  GO  day 9  on  this  condition  : 
that  every  worked  he  should  receive   $2,  and  for 

every  day  he  was  id  I  old  pay  $1.50  for  his  board. 

At  the  expiration  of  the  time,  he  received  $92.     How   many 
days  did  he  work  ? 
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(2)  A  piece  of  Work  can  be  done  in  a  day  of  11$  hours  by 
$  men,  or  5  women,  or  12  boys ;  in  what  time  could  it  be 
done  by  1  man,  2  women,  and  8  boys  together  ? 

(3)  A  cistern  has  two  supplying  pipes  A  and  B,  and  a  tap 
C.     When  the  cistern  is  empty,  J.  and  B  are  turned  on,  and 

illed  in  4  hours  ;  then  B  is  shut  and  G  turned  on,  and 
the  cistern  is  quite  emptied  in  40  hours ;  when,  lastly,  A  ia 
shut  and  B  turned  on,  and  in  60  hours  afterwards  the  cistern 

tin  filled.  In  what  time  could  the  cistern  bo  filled  by 
jach  of  the  pipes  A  and  B,  singly  ? 

(4)  A  clock  is  set  at  12  o'clock  on  Saturday  night,  and  at 
noou  on  Tuesday  it  is  3  minutes  too  fast.  Supposing  its 
rate  regular,  what  will  be  the  true  time  when  the  clock 
strikes  four  on  Thursday  afternoon  ? 

A  contractor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  days  ;  but 
he  ascertains  that  three  of  his  men  do,  respectively,  J,  \,  and 
|  less  than  an  average  day's  work,  and  two  others  £  and  Tl5 

and  in  order  to  completo  the  work  in  the  14  weeks, 
lie  procures  the  help  of  17  additional  men  for  the  84th  day. 
much  less  or  more  than  an  average  day's  work  on  tiia 
part  of  those  17  men  is  required  ? 

XXI.    Simple  Interest. 

174.  Interest  is  that  which  is  paid  by  one,  who  bor- 
rows money,  lo  >f  the  money. 

The  money  lent  is  called  the  Principal. 

The  Borrow  !  o  pay  at  what  ia  called  a  certain 

Ratr  of  i  h  is  usually  reckoned  by  the  sum 

for  the  use,  of  $100  for  1   year.      Thus,  if  I  borrow 

$600  for  1  year,  ai  •  pay  $25  for  the  use  of  tho 

'•y,  I  am  said  I  at  tho   I 

per  annum,  that  if,  f  agree  to  pay  $5  for  tho  use  ol 

i  of  tho  y< 

•    rum   made    op  of  the  Principal 
add<  fc  the  end  of  the 

time  for  which  tin  <  d. 

175.  The  solution  <>f  qn< 
depend*  on  precisely  tho  same  prin< 

last  (faction,  and  it  i«*  only  because  of  the 
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necessity  of  explaining  technical  terms  that  feusre  is  any 
Bon  to  separate    this  or  the  succeeding  Sections 
.  Section  XX. 

For,  just  as  we  reason  about  the  question 

What  must  I  pay  for  the  hire  of  4  horses  for  6  months,  if 
I  pay  $18  for  the  hire  of  8  horses  for  a  month? 

bo  do  we  reason  about  the  question 

What  >™ist  I  pay  for  the  use  of  §530  ,  if  I  pay 

$5  for  the  use  of  $100  for  a  year' 

.  (1).     T<  Simple   '  15  for 

3  yi  ai*s,  at  8  p 

Interest  on  $100  for  1  year  i  - 
1  for  1  year  is  I 

on  $267;"  for  I 

1  o  o 

on  »2675  for  8  years  is  ( *JL  ,;  7  5*i  • 

.-.  the  ini 

He  ;  Rule : 

Multiply  the  Principal  by  the  Hate  '.,   and  the 

result  hi/  the  Time  expressed  in  years,  and  divide  the  pro - 

■  hi/' 100. 

process  stands  thus  : 
2676 


21100 


$642.00 

.-.  the  interest  is  $642. 

Ex.  (2).  Find  the  interest  on  §3200  for  2  years  and 
7  months  at  1\  per  i 
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Since  7  months  is  T^  of  a  year  the  timo  is  2T'?  y 

Interest  on  8100  for  1  year  is  $7.53. 
11     for  1  year  is  ( 

1 3  3  0  0  *  7 . S  o 


1  00 


$3200  for  1  year 

3S200  for  2T7,r  years  is  2^  X  0  3  : 


1  o  u 
n  i  x  ri?oo  x  y.jfp 

1'JXIOO 


—  c 

—  ff 

.*.  the  interest 

Ex.  (8).  Find  the  interest  on  $10]  vuary 

.,  to  Sept.  15th,  187C,  atO  ; 

•:  numher  of  days  between  jimnary  28th  and  Sept. 
!    i ,  and  231  days  is  §  §]■  ox  a ; 

.cst=  —^J---  xf|]  **  '. 

—In  calculating  the  nnmbe 

i  o»«  o/ 
.  4  to  Jan. 

.  ■  •'. 

ratou 
101178  x  9  x  231 


Hence,  in  conipu;.  for  any  numb 

Multiply  thr  wiet  the  ratet  and  iha  \ 

■ 

■ 
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us:  Find  the  interest  ox  81000  for  121  dava  at 

8  per  i 

$1000 
16 

-  0 

1-1 


8 


73000  increased  1  •'.  and 

243J 


4 

A  of  i 

i'o  Of  ,'o 


and  considering  this  as  100000  tho  reason  for  tho  above 
process  i  ->  i 

tme,  when 
exact  -  i  rf^i/s,  or 

.  (xciv). 

Find  the  Bimple  interest — 

(1)  On  82750  for  0  ;  •  cent,  per  annum. 

: .  per  annum. 
.  urn. 

(4)  v  rs  fit  8  pev  cent,  per 

(5)  0  t  9  per  cent,  per  annum. 

■ 

(7)  On  $5913  from  Nov.  23, 1876,  to  April  7,  1877,  at  7* 

per  cent.  p<  r  i  nnum. 

(8)  On  £''204  17s.  7c/.  from  Aug.  3  to  Jan.  9  at  5  per  cent. 

176.     VvTe  have  explained  how  to  find  the  Inl 
Annum!)  when  the  Principal,  Late  and  Tim 
given.     We  shall  now  explain  how  to  find  the  Rate,  or 
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Time,  or  Principal,   when  the  other  two  and  also  the 
I::tciost  (or  Amount)  are  given. 

.  (1).  At  what  Kate  percent,  will  £520 amount  .0 
•  >80  in  9 

the  rate  is  the  interest  on  §100  for  1  year,  to  find 
rate  we  must  find  the  in h  100  ior  1 

80, 
.).8"i ; 
.-.  the  interest 

fclforl  ya 

en  $100  fori  year  .  --  =  $G; 

.-.  Itato  required  is  6  per  cent 
Ex.  (2).  In  what  Time,  will   the   Interest  on  $300 
amount  to  £120  at  I 

Ir-  vcurisS3''"-"-3  or  $18 

Theu,  since  S18  ■  is  the  interest  i.  . 

- 
-•.  1  - 

(8).  What  Principal  will  amount  I 
nt.  ? 

:  t  74  per  c  -50, 

I    ■ 


I 
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Examples-     {«▼) 

— —       (1)  At  what  rate  will  the  interest  on  $326  for  15  years  be 
•220.05? 

(2)  In  what   tune  will  8700  amount  to  $920.50  at  6  per 
eetit.  ? 
m mmm        (8)  What  sum  will  amount  to  91825  in  8  mouths  at  9  per 
oent.  ? 

(4)  The  interest  on  a  sum  of  money  for  12  years  at  4£  per 
50  ;  what  is  the  Bum  ? 
«— .     *(5)  In  what  time  will  any  sum  double  itself  at  5  per  cent. 

the  rate  per  .cent,  tiiat  the  inte. 
ri  mouths  may  be  equal  to  seven-t 
at  ? 
.,  -~--  (7)  luuints  in  ton  years  at  7  per  cent, 

to  $1275;  in  how  n.  a  will  it  amount  to  $140(" 

(8)  The  sum  of  |500  i  I  at  the  beginning  ot  the 
year  at  a  certain  rate  per  ceut.,  and   after  9  months  $ 100 

***     ■  double  the  previous  rate.    At  the  end 

of  thi  forest  <>n  both  loans  is  $35;  what  is  the 

I  rst  sum  was  borrowed  ? 

(9)  In  how  in  will  'he  interest  on  £243.  6j.  ScL 
bo  M.  0s.   II 

(10)  If  £556,   t7».  -nd  then 
am 

(11)  tor  one  day  is  $2;  find  the 
ra 

***»   ( 12  'a  of  wheat  at  $1.25  a  bushel,  pa^-- 

y  ablo  in  6  n  ox  it   -»t  $1.20 

en  u  lit  per      it.    A* 

the  ■•  r. ;  did  I  gaiu  or  lobe 

by  I  much  ? 

\  jjum  of  money  at  tbe  end  < 

^  ie  sum  itsoil ;   what  rate  per  cont. 

\(14'.  mple   interest  has  in  4£  years' 

\  est  being  5  per  cent,  per 

t,  and  in  how  many  years 

more  will  it  a  '  ? 

\(15)  Tl;  i  11805,  loaned  on  May  13th,  at  5£  per 

ceaf.  ra  is  £37-905  ;  on  what  day  was  the  monsy 
returi 
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PARTIAL  PAYMENTS 

177.  -A.  partial  payment  is  the  payment  of  a  part  of 
the  amount  due  on  a  note  or  bond.  "When  partial  pay- 
ments are  made  they  are  endorsed  on  the  note  or  bond. 
To  compute  the  interest  on  such  a  note  proceed  accord- 
ing to  the  following  rule  : 

Compute,  the  interest  on  the  principal  to  the  time  of  the 
first  payment,  and  if  this  payment  exceed  the  interest  then 
due  a<id  t/ie  interest  to  the  principal,  and  from  the  sum 
tal:',  the  payment;  the  remainder  will  form  a  new  princi- 
pal icith  which  proceed  as  before. 

But  if  the  payment  be  less  than  the  interest,  compute  the 

interest  on  the  principal  to  the  time  when  the   sum  of  the 

shall  firet  equal  or  exceed  the  interest  due ;  add 

tit*  interest  to  the  principal,  and  Jrom  the  sum  subtract 

am  of  tlf  , .  and  treat  the  remainder  as  a 

new  j  ■ 

This  rule  proceeds  on  the  ground  that  in  all  cases 

the  payment  should  bo  applied  first  to  the  interest  due, 

i  to  the  principal,  and  that  the  principal  remains 

unchanged  until  the  sum  paid  exceeds  the  accrued 

into  i 

Ex.  (I).  $4000.  Toronto,  June  1,  1872. 

Tv.  dato  I  promise  to  pay  William  8m 

thousand  dollars,  for  value  received,  with 
;.  7  par  cent.  • 

Richard  Fayv. 

On  note  were  tbo  following  endorsements : 

and  fifty  Dollars. 
Dec.  10,  1872,  Fifty  Dollars. 
Mar.  1,  1H7M,  Five  hundred  Dollars. 

Dollars 

What  remainotl  due  Juno  1.  1874? 


PAKTIAL    PAYMENT.  178 

Principal  on  interest  June  1,  1872 $1000  00 

Interest  to  Sept  15,  1872 80  89 

Amount  $4080  89 

Lst  payment  450  00 


Remainder  for  a  new  principal  S3G30  89 

(  Interest  from  Sept.  15  to  Dec.  15,  1872,  i3  ) 
/      $03.44,  which  exceeeds  the  payment.  ) 

Interest  from  Sept  15,  1872  to  March  1, 1873 117  20 

Amount  S  3748  09 

Less  the  sum  of  the  2nd  and  3rd  payments  650  00 


Remainder  for  anew  principal  83198  09 

Interest  from  March  1, 1873  to  Jan.  1,  1874    180  17 


Amount  $8884  50 

Less  payment  Jan.  1,  1874 1000  00 


Remainder  for  anew  principal    82384  56 

Interest  from  Jan.  1  to  June  4,  1874 70  94 


Balance  due  June  4,  1874   

Examples,   (xevi) 

(1)  $1500. 

Hamilton,  Jan.  1,  1877. 

One  yoar  after  date,  wc  promise  to  pay  S.  White,  or 
order,  fifteen  hundred  dollars,  with  interest.  Value 
received. 

George  Brown  &  Co. 

The  following  payments  were  made  on  this  note : 
March  16,  1877,  $100;  June  13,  1877,  $400;  Sept. 
1,  1877,  $200. 

What  was  duo  Jan.  1,  1878,  interest  at  6  per  cent  ? 

(2)  $3500. 

Belleville.  March  15,  1876. 
For  value  received,  wo  iointly  and  severally  promise 
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to  pay  Wm.  Smith,  or  order,  three  thousand  five  hun- 
dred dollars,  with  interest. 

James  Jones  &  Co. 

Endorse .1  as  follows  : 

June  1,  1876,  §800;  Sept.  1,  1876,  $100;  Jan.  1, 
1877,  $15t>0;  March  1,  1877,  $300. 

What  was  due  May  16,  1877,  interest  at  6  per  cent.  ? 

(8)     $1200. 

Toronto,  Oct.  15,  1859. 

One  year  from  date  we  promise  to  pay  James  Smith. 
or  order,  twelve  hundred  dollars,  for  value  received, 
with  interest. 

Wildeb  &  Son. 

Endorsed  as  follows : 

Oct.  15,  .1860,  $1000 ;  April  15,  1861,  $200. 

How  much  remained  due  Oct.  15,  1861,  interest  at  6 
p«r  cent.  '? 

XXII.   Compound  Interest. 

178.  Compound  Interest  is  that  which  is  paid,  not 
only  for  the  use  of  the  original  sura  lent,  but  also  for 
use  of  th-  ■.>  it  becomes  due. 

The  interest  on  $500  for  1  year  at  4  per  cent,  is  $20. 

Tf  then  $500  ho  lent  at  Compound  Interest  for  2 
E  cent.,  the  Interest  for  the  first  year  is 
$20. 

Now,  as  the  borrower  haa  to  pay  for  th  tins 

$20,  the  Interest  for  the  second  vear  must  bo  calcui 
on  $520. 

■■A  yoar  —  a"-'"*4  =  $20 

1  II  o 

To  put  the   mutter  in   a  ]>]o   way,  we  have 

the  interest  duo  at  the 
t  year,  but  th 
if  wo  Bunpose  the  U                      ■  the  interest  at  th< 

<.f  Mm  I'd                               :t  it  out  immediately  at  the 
name  rate  of  i  I 

179.  Wo  may  calculate  Comj  forest  by  the 
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Find  the  interest  for  the   first   year  .     add    it  to   the 
original  principal :  call  the  reouM  the  Second   Principal: 

find  the  interest  on  this  for  the  second  year  :  add  it  to  the 
second  principal:  call  the  result  /he  Third  Principal'. 
find  the  interest  on  this  for  tit  >r,  ami  to 

E^.  (1).  Find  the  Compound  Interest  on  $7000  for 
J)  years  at  4  per  cent. 

$7500  is  the  Principal  for  the  first  year. 
4 


$300.00 
Tho  interest  for  the  first  year  is  8300. 
Add  this  to  tho  Original  Principal,  $7500. 
Then  87800  is  the  Principal  for  the  second  year. 

4 


8312.00 
The  interest  for  the  second  year  is  8'>11-!. 
Add  this  to  the  Second  year'i  principal,  $7800. 
Then  88112  is  the  Principal  lor  the  third  year. 


8324.48 
The  interest  for  the  third  year  is  $324.48. 
.•.  Compound  interest  requiri 

♦800-r-$812-H  8936.48. 

If  the  Amount  at  Compound  Interest  be  required,  add 
the  original  Principal,  $7600,  to  the  Compound  Inter- 
est, $986.48, 

Then  Amount  required =$8486.48. 
Ex,  (2).     What  is  the  compound  interest  of  $250  f01 
2  years,  at  7  per  cent.  ? 

8250  Principal  for  1st  year. 

8250X0.07  ==       17.50     Interest  for  the  1st  year. 

207.50     Principal  for  2nd  year. 
8267.50X0.07  =       18.725  Interest  for  the  2d  yoar. 

286.225  Amount  at  Com.Int. for  2yra. 
First  Principal     250.00 

186.225  Com.  lui.  for  2  yeaib. 


/^] 
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Examples-    (*cyu) 
Find  the  Compound  Interest  on 

(1)  8375  for  3  years  at  5  per  cent. 

(2)  S.">0i  *br  4  years  at  7  per  cent. 

(8)  $1154.37  for  4  years  at  5  per  cent. 
^(4)  8740  for  5  years  at  7  per  cent. 

:e  I. — When  the  Compound  Interest  is  required 
for  8J  years,  it  is  usual  to  find  the  compound  interest 
for  the  whole  of  the  fourth  year,  and  take  half  the 
result  as  tho  compound  interest  for  the  half  year.  Tina 
really  implies  tiiat  the  interest  is  paid  half-yearly,  but 
the  approximation  does  not  differ  much  from  the  exact 
truth. 


180.  The  process  for  finding  tho  Amount  of  a  sum  at 
■pound  Interest  may  be  presented  in  a  very  brief 
and  neat  form  as  follows: — 
If  tbe  rate  of  into  r  rcent., 

Amount  of  8100  at  tne  end  of  1  year  is.1104. 
of  SI  at  tho  end  of  1  year  in  {'H  of  81. 
06  it  follows  that 
Amount  of  cmy  ran  at  4  per  cent,  in  1  year  —  -Jgj  of  that 
ram. 

•.in, 
Amount  for  second  yrar  —  JJJ  of  amount  for  the  first  year; 
.*.  Amount  ol  any  sum  nt  1  per  coat.  ID 

=  188  of  1 83  of  that  sum. 
Sunpo.sc,  then,  we  have  to  find  the  amount  of  $540 
in  8  years  at  4  per  cout.  compound  i 

The  f  if t  of  ig}  of  |540 

ill  be  notioed  that  the 
k  percent,  i  >  the 

•:■  which  < 

i      Elenoe  wu  havo  the 

:  ill  amount  if 
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number  of  years,  find  the  amount  of  $1  for  a  year  at  the 
given  rate,  raise  that  sum  to  the  power  whirh  is  denoted  !>y 
the  given  number  of  years,  and  multiply  the  resuU  by  ttw, 
number  of  dollars  in  t/ts  given  principal, 

Ex.  (1).  Find  the  amount  of  $850  in  three  years  at 
C  per  cent,  compound  interest. 

The  Amount  as  $850  X  (1*08)» 
=  1850  x  1-191018 
=  $1012 
The  Compound  Interest  =  $1012*38-$8£0 
=  1182.88. 
Note  III. — When  the  number  of  years  is  large  the 
student    is    recommended    to   employ    the   contracted 
method  of  multiplication,  explained  in  Art.  111. 

Interest  may  he  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  Interest  on  $2000  in  two 
years,  wh  fable  half-yearly,  at  6  per 

cent,.,  we  reason  thus  : 

ft  pec  cout.  for  a  year  —  2\  per  cent,  half-yearly,  2  years 

=  -1  half-years. 
Sence  we  have  to  find  the  Compound  Interest  on 
$2000,  fa  r  four  time*  of  payment,  at  2}  p>>r  cent. 
The  Amount  =  12000  x  (1*0 

=  $2000  x  1-1088127 
=  $2207-625. 
The  Interest  =  $2207-025  - 12000 
=  $207-825. 
Ex.  (2).  What  Principal  will  amount  to  $1012-803 
in  8  years  at  0  per  ceu't  ? 

Principal  X  (l-06)s  as  81012-303 
.-.  Principalis1™^ 
=    | 
Examples    (xeviiy 
~mm"  (1)  What  is  the  Compound  Interest  on  81000  for  2  years, 

at  6  per  cent.,  payable  half-yearly  ? 
"— •  (2)  What  is  the  amou  il  '.;>r  3  years,  at  6  per  cent., 

payable  half-yearly. 

(3)  Find  the  Compound  Interest  on  $075.75  for  8$  years, 
at  6  per  cent,  per  annum. 
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(4)  A  money  dealer  borrowed  $1000  for  2  years,  at  6  per 
cent,  interest;  and  loaned  the  same  in  such  a  manner  as  to 
Compound  the  Interest  every  6  months.  What  profit  did 
he  make  in  2  years  by  this  proceeding  ? 

(5)  Find  the  difference  in  Compound  Interest  on  ,£5000 
years  at  4  per  cent.,  according  as  it  is  reckoned  yearly 

or  half-yearly. 

•  (6)  What  is  the  difference  between  the  Compound  Interest 
on  $40000  for  4  years,  and  on  $80000  for  2  years,  the  rate  in 
both  cases  being  5  per  cent.  ? 

(7)  A  and  B  lend  each  0248  for  3  years  at  3£  per  cent. 
one  at  Simple,  the  other  at  Compound  Interest ;  find  thp 
difference  of  the  amount  of  interest  which  they  respectively 
receive. 

(8)  What  sum  at  four  per  cent.  Compound  Interest  will 
amount  in  2J  years  to  $16989 '7728. 

(9)  What  sum  will  amount  to  $27788  in  8  years  at  6  ptf 
cent.  Compound  Interest. 

XXIII.    Present  Worth  and  Discount. 

181.  Suppose  A  owes  B  $105,  to  be  paid  at  the  end 
of  a  year.  If  A  be  disposed  to  pay  off  the  debt  at  • 
the  sum  which  ho  ought  to  pay  should  be  such  that,  if 
put  out  at  interest  by  B,  it  m  ill  amount  at  the  end  of  a 
year  to  $105.  Suppose  farther  that  B  can  put  out  his 
money  at  5  per  cent,  interest :  then  if  be  put  ont  $100 
at  interest  this  is  the  sum  which  will  amount  at  the 
end  of  a  year  to  $105. 

Eenee  $100  is  tin'  sum,  whii  y  at 

is  oalled  .Youth  of  the  debt, 

put  OUt   to   it  - 

The  diffi 

')  i  i  in  tlm  caso  on  ideration 

the  Diaoomrt 

In  ri    i 

•  !      is    f  |1J.. 

■lit  Wort] 

■   the    iv    er.t    Worth    of 
$17l 

| 
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The  interest  on  $100  for  4  yean  at  5  per  cent,  is  $20. 
.-.  $120  has  for  its  Present  Worth  $100; 
.-.  $1       has  for  its  present  Wort:. 
.-.  $1781.40  lias  ib.  at  wort!:  |  '  '  '^ 

=  $1484.50. 
.*.  Present  'quired  is  $  1484.50. 

Ex.   (2).  Find  the  Discount  cm  $1781. 40,  due  4  years 
sckoning  interest  at  5  per  cent 
sent  Worth  is  $1484.50,  as  we  have  just  shown,- 
tlu 

=  $296.90 

When  the  Discount  n'  quired  to  '  e  found  the 

following  is  tho  solution  : 
Tlie  Interest  on  $100  for  4  years  at  3  per  cent,  is  820. 
.10  lias  for  its  Discount  •' 
1       has  for  its  Discount  , 

.•:  $1781.40  has  for  its  Discount  $1T*\*°**-° 

-  $296.90 

Ex.  (8).  What  was  the  debt  of  which  the  discount 
for  8  i 

The  interest  on  $100  for  8  months  at  0  per  c 
'.  is  the  discount  on  $106 
.-.  $i  is  the  discount  on 
.\  $44.40  is  the  discount  on  *■ 

$78.5.46. 

Ex.  (4).  The  interest  on  a  certain  sum  of  money  for 
and  the  discount  for  the  same  time 
and  n  3.     Find  the  sum  ami  the  r 

annum. 
Since  $50  t  on  a  stun 

Discount 
•  Worth  + 
and  $45  is  the  interest  on  its  Present  Wort) 
•  lie  interest  on  : 
.'.  $1  is  tne  interest  on  $ 
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.-.  $50  is  the  interest  on  §12Ji±?  or  §450, 

.*.  $45 0  is  the  sum  required. 

in,  tbo  interest  on  £45  for  2  years  is  $5. 
.*.  the  interest  on  $45  for  1  year  is  5  ; 
.•.  the  interest  on  $1    for  1  year  is  $4"i'  x  s  ; 
.•    the  interest  on  8100  for  1  year  $  —  — 

4  6*2 

—     . 

.•.  the  rate  is  53  per  cent. 

i  m  the  abovo  it  will  be  seen  that  the  Dis- 
any  suin  is  the  Present  Worth  of  the  iir 
of  that  sum  for  the  samo  time  and  rate:  thus   §15  is 
the  Present  Worth  of  $50  tor  two  years  at  a  curtain 
rate 

.  (5).  If  $20  1  d  off  a  bill  of  S420  due  iv 

,  how  much  ahull  bo  allowed  oil  the  same  bi) 
. 

count  off  $420  for  6  months  ; 
.  .tercst  on  $400  for  0  months ; 
rest  on  $400  for  12  months ; 
'  :  >  the  discount  off  $140  for  12  months; 
,  ,n(j  Is  t:ie  discount  off  £1  for  12  months; 
.-.  8~^L2  is  the  discount  off  $120  for  12  months. 

tired  is  S38yj-. 
No:  I  -]  •■  Discount 

or  the  rate. 

I  iven 
R  off  $115  for  the 

/.|  off  8115. 


Disoon 
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Ex.  (7).  If  $10  be  allowed  off  a  bill  of  $110  Jue  8 
months  hence,  what  should  be  the  bill  from  which  the 
same  sum  is  allowed  as  4  months  discount: 

$10  is  the  discount  off  $110  for  8  mouths  ; 
,\  810  in  the  iuterest  ou  $100  for  8  months  ; 
.".  $10  is  the  iuterest  on  $200  for  4  mouths ; 
.-.  $10  is  the  discount  off  §210  for  4  mouths ; 
.'.  tii  ;uired  is  8210. 

Ex.  (8).  Find  the  present  worth  of  $842.70  for  two 
years  at  G  per  cent.  Compound  Interest. 

The  compound  interest  ou  $100  for  2  years  at  6  per  ceut 
is  $12.30. 

.-.  $112.36  has  for  its  present  worth  $1 
.*.  $1  has  for  its  present  wm th  8.\g?a<  i 

,\  $842.70  has  for  its  present  worth  ji**™*** 

=  $750. 
.-.  Present  worth  required  —  $750. 

Examples-    ( xcix ) 
Find  the  Present  Worth  of 
(1)  |5520,  duo  4  y>  ai  ,  at  5  per  cent. 

•~(2)  $S1.70,  due  2.^  yearn  hence,  at  0  per  c 
.(8)  $016,  due  1  y-  ace,  at  7  per  c 

—  (4)  $1120,  due  16  months  henoe,  at  6  ; 

(5)  £U18.  2$.  (>d.,  due  8j|  years  heaoe,  at  4  per  cent. 
Find  the  Discount  on 

(6)  $630,  due  iu  9  mouths,  at  8  per  ceut. 
-(7)  $1884.80,  at]  a  10  per  * 

(8)  $<  at. 

(9)  £116  at. 

(10)  £252.  L'.1  per  cent. 
■*"(!  t)                                                                    .">,   due   8   yeara 

ut. 

(12)   Pin  145.25,  due  ij  yars  hence,  at 

6£  per  cunt,  compound  payable  qi 

'.'•3125  in  of  a    debt 

due  in  1!  tg  p^ 

he  allow  ? 
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X.  (14)  Find  the  present  worth  of  a  bill  for  $1127.10  drawn 
Jan.  1  at  4  months,  and  discounted  Feb.  20  at  10  per  centJ 
per  annum. 

■  >)  The  discount  on  $275  for  a  certain  time  is  $25  ;  what 
■  discount  on  the  same  sum  (1)  for  twice  that  time,  and 
(2)  for  h«f  the  time  ? 

\  1 16)  A  tradesman  marks  his  goods  with  2  price?,  one  for 
cash  and  the  other  for  credit  of  6  mouths ;  what  relation 
should  the  two  prices  bear  to  each  other,  allowing  interest 
at  7J  per  cent.?  If  the  credit  price  of  an  article  be  $33.20, 
what  is  the  cash  pr 

.  (17)  If  $98  be  accepted  in  present  payment  of  $128,  ilue 
some  time  hence,  what  should  be  a  proper  discount  off  a 
bill  of  $128  which  has  only  half  the  time  to  run  ? 

(18)  A  certain  sum  ought  to  have  $20.80  allowed   as  8 

inonths  interest  on  it  ;  but  a  bill  for  the  same  sum  due  in  8 

yamo  rate,  should  have  $20  only  allowed  ofl 

-count  ia  consideration  of  present  payment.     What  is 

um  and  the  rate  per  cent.  V 

182.  The  Discount,  of  which  we  have  been  treating, 

itical  Discount  or  True  Discount,  to 

I)  it  from  Practical  Discount,  of  which  there 

(1)  The  deduction  raado  by  a  trader,  when  an  account 

lid  to  him  before  the  time  when  ho  proposes   to 

and  payment.     It  itorest  on 

.t.    Thus  if  a  bra  notice  on  his  hill 

iunt  for  Immediate 
5  '.  lie 

bill, 

!   Worth 

I  on  the 


PRESKNT    WORTH    AND    DISCOUNT.  188 

183.  Three  days,  called  Days  of  Grace,  are  always 
allowed,  after  a  bill  of  exchange,  or  a  promissory  note  is 
nominally  due  before  it  is  legally  due.  Thus  a  bill 
drawn  on  July  5,  for  8  months  would  be  nominally  due 
on  Oct.  5,  but  legally  on  Oct.  8.  Calendar  month 
always  reckoned  so  that  a  bill  of  3  months  whether 
drawn  on  the  28th,  29th,  or  30th  of  Nov.  1876,  would 
be  due  on  the  3rd  of  March  1877.  The  banker  or 
money  lender  who  di  a   note    always   ch. 

interest  on  the  note  from  the  time  it  i  nil  it 

is  legally  due  ;  hence  in  computing  Practical  Discount 
of  this  nature  interest  must  lie  calculated  for  3  days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  What  would  gain  by  discounting  on 

Sept.  21  ;i  bill  of  $818.15,  dated  July  81,  at  4  mouths  at  5 
per  cent.  ? 

The  bill  is  legally  tine  on  Doc.  8. 

The  number  of  days  from  Sept.  21  to  Deo.  8  is  78. 

The   interest   en    $318.15   fur  78   days   at   5   per  cont.  is 

$:usi5. 
The  Matl  discount  is  $8.15. 

.'.  tl  gain  is  $.0815. 

Ex.  (2).     A  merchant  wishes  to  borrow  6!'f>.Hl  on  a 
bill  made  on  July  i>  for  3  months.     What  must  b< 
face  of  the  bill,  bit  ekoned  ;it  8^  per  cent.  ? 

Tim  5  and  Oct.  8  is  95  d 

Interest  on  $100  fo 

.'.  a  note  for  $100  would  produce  ?07g  ; 

.•.  a  note  for  $-        would  produc< 
97g 

.-.a  note-  for  l96,9^100  would  produce  $96.91. 

Now  -$90. 

.'.  the  face  of  the  note  is  $99. 

Examples. 

-    (I;  What  is  the  difference  between  the  true  and  th*  hank 
discount  of  $950  for  8  mcfl.  a«  7  prr  rf.I)t  j> 
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2)  A  bill  is  drawn  for  $722.70  on  July  17  at  2  months, 
/       and  d  1  on  Aug.  11  at  7^  per  cont.;  how  much  did 

__ _.  I  too  discount  charged  in  discounting  a  bill  for 

50  drawn  April  9  at  7  mouths  and  discounted  June  19th 

(4)  For  what  sum  must  a  note  be  drawn  en  July  3,  at  8 
tiis,  bo    that  discounted   immediately  it  may  produce 
ey  beiug  worth  7  per  cent.  ? 

__  (5)  Find  the  difference  between  the  true  and  hank  di3- 
coi:  '  6  per  cent,  for  1  year. 

AMISATKjX  PAPERS. 
1. 
.(1)  Explain  the  difference  b  m pie  and  Compound 

■  ■•.id  of 

td  Simple 
certain  bu 
cc-  i.     Find  the  sum. 

(:j)  Simple  Interest  in  tw  sum 

cent. 

m  Slntu)  at  o  per  i 

;  he 

.iivi- 
Wimt  iH  b 

^(1  '    and 

nd  tha 


EXAMINATION    PAPP  L86 

(4)  What  must  ho  4V  rate  of  interest  in  order  that  the 
discount   i  •  !  payable  at  t: 

may  be  J372  V 

(5)  A  tradesman  who  is  ready  to  allow  f>  per  eon* 
annum  Compound  Inten 

give  credit  for  two  iu  his  bill, 

what  ought  the  ready  money  price  to  have  been  ? 

Til. 

(1)  A  h:  borrowed  8/5000,  which  he  immediately 

^s    for  |7J 

u.t  the 
end  of  12  months,  at  which  t;- 

(2)  15  p^r 
•wt.,  whicli  he  i 

^of  90  i  amt 

discounted  In  iho  bank, 
mi 

I)  "Find  the    ' 
at  6  p 

for  t 

(4)  . 

(^*>  al  • 

; 

^\ 

mop | 
of  A 

\ 

(1)  How 
pay  a, 

aru: 

(-) 
inter 

(3) 

■ame  tim- 

both  cases.      Find   the  rate  per  cent,  per  annum,  and  the 

sum. 
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„  (4)  A  offers  $8000  for  a  farm ;  B  offers  $9500,  to  be  paid 
at  the  end  of  4  years.  "Which  is  now  the  better  offer,  and 
by  how  much,  allowing  5  per  cent,  compound  interest? 

(5)  A  person  borrows  money  at  6  per  cent,  per  annum, 
and  pays  the  interest  at  the  end  of  the  year ;  he  lends  it  out 
at  8  per  cent,  per  annum,  payable  quarterly,  and  receives 
the  h  the  end  of  the  year;    by  this  means  he  gains 

$2G9-1850"2  a  year.     How  much  did  he  borrow  ? 

XXIV.    Equation  of  Payments- 

184.  Whexrteveral  sums  of  money  are  due  from  A  to 
B,  payable  at  different  times,  it  is  often  required,  to  find 
ime,  called  the  Equated  Time,  at  which  all  may  be 
paid  '  without  injustice  to  A  or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  the  sums  paid  after  they  are  due,  and  discount 
subtracted  from  the  sums   paid   before  they  are  due. 
a  practice  the  following  rule  is  sufficiently  accu- 
rate: 

Multiply  each  debt  by  M*  number  of  days  [or  mnvths\ 

'■  it  is  du<  tilts  together  i  divide  this 

the  quotient  will  be  Hie  num- 

Takc  the  followin  les: 

Ex.  (1  A   to  B  at  the  end  of 

■  9  montl  may 

paid  in  a 
fco  A  or  to  B  ? 

■i  months  oox» 

r     700 

,\  it  the  end 

which  this  Bolutioi  that 

tit  of  whi; 
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In  the  above  example  $300  is  kept  2£  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  the  same 
as  the  interest  on  $840,  $(300  x  2£),  for  one  month. 

But  $700  is  paid  1£  mouths  before  it  is  due,  and* the 
interest  on  it  for  that  time  is  the  same  as  the  interest 
on  $840,  $(700  x  1£)  for  one  month. 

Ex.  (2).  A  is  indebted  to  B  in  the  following 
amounts :  $500  due  in  6  months ;  $G00  due  in  7 
mouths  ;  and  $800  due  in  10  months.  Find  the  time 
when  all  these  payments  should  be  made  together. 

600   x     6  —    I 
600   x  '  7  -    4200 

X   10  =•    8000 


1000        '  1901 

6 
\  the  equated  time  is  8  months. 

Note. — This  method  is  but  a  rough  approximation, 
and  can  only  be  taken  as  equitable  when  the  various 
times  of  payment  are  not  widely  apart.  It  will,  in 
short,  be  applicable  only  to  cases  which  occur  in  the 
ordinary  course  of  trade,  and  is  therefore  all  that  we 
require  in  the  present  work. 

It  i  be  observed  that  the  error  involved  in 

iod  is  slightly  ih  favour  of  the  payer,  because  interest 
[oulated  on  the  payments  made  before  they  are  due, 
it,  in  the  algebraical   process,  from 
which  the  method  is  derived.     See  Appendix. 

Examples-    (ci) 
•What  is  the  equated  time  of 

(1)  $250  due  4  months  hence,  and  $U50  due  10  months 

Find  the  equated  time  of 

(2)  $300  due  3  months  hence,  $400  ilue  4  months  henoe, 
and  $500  due  6  months  hence. 

~^{3)  Of  a  debt  of  $1400,  $100  is  due  immediately,  $600  fit 
the  end  of  1  month,  $400  at  the  end  of  7  months,  and  the 
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remainder  at  the  end  of  a  year.     At  what  time  might  the 
whole  debt  lairly  be  paid  in  one  sum  ? 

(4)  A  grocer  ought  to  receive  from  a  customer  $50  at  the 
.  end  of  2  months,  $30  at  the  end  of  4  mouths,  and  $2ll  at  the 

end  of  (-a  months.     What  would  be  the  proper  time  for  re- 
ceiving the  whole  suni  togolher  ? 

(5)  A  debt  is  to  bo  paid  as  follows:  One-sixth  now,  and 
one-sixth  every  3  mouths  until  the  whole  is  paid.  When 
might  the  whule  debt  be  paid  at  once  ? 

(6)  e  due  in  16  months,  and  $250  be  due  in  13$ 
months ;  hud  the  sum  which  if  paid  now  would  bo  equiva- 
lent to  the  whole  debt  at  the  equated  tnxie,  interest  at  4  per 

(7)  There  is  due  to  a  merchant  $800,  one-sixth  of  which 
is  to  be  paid  i  hs,  one-third  in  3  months,  and  the 

in  (1  months ;  but  the  debtor  pay  one- 

tnay  he  retain  the  other  half  bo  that 
lex  party  may  Bustain  io.->»  ? 

Hi)  A  sold  goods  to  B  at  sundry  times,  and  on  different 

i -as  follows:  Sep*,.   30,   1808,   $80.76,  on  4 

.  Nov.  3,  1SG8,  §150,  on  6  i  •  dit;  Jan. 

6  months  .  I  >,  1869,  §40.60, 

;  April  25,  18U'J,  $  I    months 

alance  the  account  June  2,  1869? 

•!'  March  the  following  sums : 
I,  £120  dui 
.  June.     Ou  what  day  may  JJ  pay  these  1 

■•',  and  ha  from 

:  £101.    i 

£757. 
la.  6d, 
eoeivt 
-  -enhiit 

18^>. 

■■ice  of  an 
•irty. 
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The  Bai.ancb  of  an  Account  is  the  difference  between 
the  two  sides  of  it  and  is  what  one  owes  the  other. 

Ex. 

Dr.  A  in  Account  with  B.  Cr. 


1877.  I 

Jan.    ll  To  Mtlse  j  $500.00 

Feb,  L0 

By  Cash 

9ioo 

Feb.    4     "       "                1.00 

Mar.    4 

it             M 

000.00 

Mar.10'    "       M       i    800.00 

Jan.    1,  500 X    0=  0 

.    4,  Q00  X  84— 20400 

Mar.10,  800x68—54400 


Feb.  10,  1000X00=         0 
Max.    4,     600x22  =  13200 


1000) 


74800(39fB 
6700 


17800 
17100 

700 


1600) 


18200(8i 
12800 


400 


89  days  from  Jan.  1  is  Feb.  9  8  days  from  Feb.  10  is  Feb.  18. 
Duo   Fob.  9 fl'  Feb.  18 §1600 

If  the  account  be  settled  on  Feb.  9  it  is  evident  the 
credits  would  have  been  paid  9  days,  or  the  time  from 
Feb.  9  to  Feb.  18.  before  they  are  due.  This  would 
have  been  a  loss  of  interest  to  the  credit  side  and  a  cor- 
responding gain  to  the  debit  side.  Now  as  the  settle- 
ment should  be  one  of  equity  we  lind  how  long  it  will 
take  the  balance,  $800,  to  gain  the  same  interest  that 
$1900  would  in  9  days. 

If  $1900  {juiu  a  certain  interest  in  9  days, 

61  will  gam  the  same  interest  in  1900X9  d 
and  $o00  will  gain  the  same  interest  in  L?*5JL»,  ur57  d..ys. 

Hence  the  balance  became  duo  57  days  before  Feb. 
19,  or  on  Dec.  24. 

Note. — Fractional  parts  of  a  day  are  not  counted, 
unless  the  fraction  amounts  to  half  a  day  or  upwards ; 
it  then  counts  another  day. 
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Hence  we  have  the  following  rule  : 

•st  /Ind  ike  equated  time  for  each  side  of  the  account 
rntely.  Tlien  multiply  t/te  amount  due  on  that  tide 
which  Jdls  due  fibst,  by  the  number  of  days  between  tfie 
date*  oj  the  equated  times,  and  divide  the  product  by  t/te 
balance  of  tlie  account.  The  quotient  will  be  the  number 
of  days  to  be  counted  forward  from  the  latest  date 
when  the  smaller  side  oj  the  account  falls  due  first  ;  and 
backward  when  the  larger  side  falls  due  first. 

Examples-    (cii) 
Average  the  following  account : 
Dh.  J.  Hughes  in  account  with  S.  Adams.  Cr. 


1875. 

1875. 

July    4 

To  Balance 

$375.90 

Aug.  10 

By  Cash 

$316.00 

Aug.  20 

"  Mdse. 

815.58 

Sept.   1 

it       «« 

675.00 

Aug.  29 

n       ii 

178.25 

Sept  26 

"  Mdse. 

512.25 

Sept  25 

U                41 

387.20 

Nov.  20 

"  Cash 

161.75 

Dec.    5 

ti           H 

418.70 

Deo.    1 

it        (< 

100.00 

(2)  When  is  the  balance  of  the  following  account  due  ? 
Db.  A.  B.  Conron.  Cr. 


1877.  i 

1877. 

.  at  30  days 

1927.80 

Oct.  10 

By  Cash 

8600.00 

Oct.  15,  "       "       80    " 

842.76 

Nov  20 

it       ii 

BOO.OO 

Nov  18    '•        "         00     " 

212.13 

Nov  30 

ii       >< 

Dec.  l|  M        H        80     " 

175.50| 

(8)  When  did  the  balanoe  <>f  thr  following  nccounts  be- 
.  the  merohandi 

Dr.    J.  Oreou  in  acoount  with  Adam  Miller  A  I 


h    1 

••      2o 

!      11 

July       IM 

.     80 

25 


$720.75 

(1         tt 

.. 

,.H0 

II           II 

1.00 

•  I          •• 

i.25 

•  i           M 

1.00 

M           •' 

1.90 

.■           ti 

April     1 


"     Mils., 


9 

I 

100.00 

6(MUM) 
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XXV.    Averages  and  Percentages. 

186.  The  average  of  two  or  more  groups  of  numbers 
is  found  by  adding  the  numbers  together  and  dividing 
the  sum  by  the  number  of  groups. 

Tims  to  fmd  the  average  of  13,  15,  74,  23,  6,  and  81, 
we  find  tbe  sum  of  the  numbers  to  be  102,  and  as  the 
number  of  groups  is  6,  the  average  will  be  162  -=-6, 
or  27. 

Note. — Express  any  remainder,  which  may  occur, 
decimally. 

Examples-    (ciii) 

(1)  Find  tbe  average  of  14,  26,  9,  18,  18,  24,  27,^89. 

(2)  Find  the  average  of  1600,  276,  974,  0,  236,  845,  1239. 
(8)  Find  the  average  population  of  three  towns,  consisting 

respectively  of  84729,  4G238  and  87290  inhabitants. 

(4)  Find  the  average  of  15*,  86$,  17$,  0,  lOg,  741,  28±, 
and  33. 

(6)  Find  the  average  of  12Jf ,  21,  7|,   '034,  8|,  0,  24*  and 

12A- 

PERCENTAGES. 

187.  Busim  late  their  affairs  and  calcu- 
late their  profits  and  losses  with  reference  to  100  as  a 
standard,  hence  there  are  other  applications  of  the  term 
Per  Cent,  besides  those  already  gi1 

When  we  speak  of  an  agent  getting  8  per  cent,  as  a 

o  the  management  of  an  estate,  Ave  mean 

that  from  every  $100  collected  he  deducts  $3  to  reinu- 

for  the  trouble  of  oollec 

When  'he  population  of  a  town  has 

last  census,  we  mean 
that  if  the  number  of  h  >  had  been  di\ 

into  groups  of  100,  and  the  number  of  inhabit 
into  groups  of  115,  the  number  of  groups  would  be  the 
same  in  both  ca 

Ex.  (1).  How  much  is  8  per  cent,  on  $1479  ? 
Since  $1 

*iyi< 

$147  rl±!JliL?  or  $44-37. 
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Ex.  (2).  The  number  of  boys  in  a  scbool  increases  in 
a  certain  period  from  125  to  180,  what  is  the  increase 
per  cent.  ? 

On  125  the  increase  is  55. 

On  1  the  increase  is  ffc 

On  100  the  increase  is  i00xgg  or  *-"  or  44  ; 

12  5  S 

.*.  the  increase  is  44  per  cent. 

Exmiples-    (civ) 

(1)  Find  5  per  cent,  of  $2400  ;  8  per  cent,  of  3475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ;  178  out  of 
I;  lout  of +? 

(S)  The  population  of  London  proper  decreased  33-11 
Mr  cent,  between  lHfil  and  1871;  in  1861  it  was  113,387  ; 
and. what  it  was  in  1871. 

(4)  How  much  per  cent,  ia  9d.  in  the  pound  ;  12V  cents  in 
the  dollar  ;  S3  in  every  $20  ? 

(f>)  Find  the  number  of  which  21  is  7  per  cent.;  750  is  8 J 
at.;  215  is  -OOf)  per  cent. 

if  MISSION  AND  BROKERAGE. 

188.  Commission  is  t!  [e  by  an  ageni 

baying  or  Belli  \  and  is 

on  l i:  in  the  tr" ■ 

Bbokbraob  is  the  ohai  lying 

In  c.>ii;  nnmission  care  must  be  taken  to 

.  it  on  tin;  nosey  actually  employed  in  the  \ 
i 

.  (1),  My   agent   has    pnrehftBed   wheat,    on    my 
!  )768.     What  is  his  corn- 
on  at  1  j  t 

i  $100  is        $1.7.r)  ;' 

81         \*%\ 

$18708  is  *'* 

l  no 

>red. 
Hence  the  fbUorc  d: 

Multiply  '.  and  dwide 

'    ii    the    ' 
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Ex.  (2).  I  send  my  agent  $1827  with  instructions  to 
deduct  his  commission  at  1£  per  cent.,  aud  invest  the 
balance  in  silk,  how  much  did  he  invest  ? 

Binoe  the  Commission  on  §100  is  $1.50, 
out  of  $101.50  he  can  invest  $100. 

M  VI  M  ft        ' 

"      $1827  "  fti""  '  luu 

=  §1600,  Burn  required 

If  in  the  ahove  question  the  Commission  iB  required, 
we  reason  as  iuUows  : 

On  $101.50  the  Commission  is  $1.50. 

"  »i         "         "  Ah 

"   $1827       "  M  -J7X1.50 

,*.  Tlie  Coinmission  required  is  f 
Examples-  (cv) 

Find  the  Commission  on 

(1)  $7600  at  1|  per  cent.     (2)  $5000  at  12i  per  cent 

Find  tho  Brokerage  on 

(8)  $2364  al  ;   per  cent.     (4)  $875  at  .5  per  cent. 
(.3)  Au   agent  to   the  amount  of  $578  and 

his  Brokerage  amounted  to  $20.01  ;  what  wu  the  rate? 

(6)  Sent  $3o77  to  my  agent  to  in-  deducting  hi* 

Commission  at  2 J  per  cent;  what  was  his  Commission  ? 
■{7)  What  is  ',   money   payment  of  au   account 

$7680,  allowing  a  discount  of  2j  per  cent.  ? 

^^  (8)  A  rea  i  li.    He  is  to 

z     seli  it  on  a  eommisBioc  of  2  percent.,  aud  invest  the  pro- 

iu  silk,  alter  deducting   his  commission  on  this  uevr 

in  at  4  per  cent.     A's  total  commission  was  $600. 

What  sum  did  ho  invest? 

What    amount   of  money   was    invested,   wnen    \hv 
1  .        r's  charges  at  l^per  cent  amounted  to  $570. 

110)  Gave  $20050  to  a  hroker  to  invest,  with  instruction, 
alter  deducting  his  brokerage  at  \  per  cent.,  to  invest  the 
balance  iu  Government  bonds.     Wrhat  will  be  the  sum  in- 
md  how  much  wiii  be  the  brokerage  ? 
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INSURANCE. 

189.  Insurance  is  security  guaranteed  by  one  party, 
on  being  paid  a  certain  sum,  to  another  against  any  loss. 

The  Premium  is  the  sum  paid  for  Insurance.  It  is 
always  a  certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insurance. 

Note. — As  the  Premium  is  always  so  much  per  cent,  of  the 
sum  insured  it  is  found  by  the  same  rule  as  Commission. 

What  sum  should  be  insured  at  4  per  cent.,  on  goods 
worth  $2940,  that  the  owner  may  receive,  in  case  of 
loss,  the  value  both  of  goods  and  premium  ? 

Since  the  premium  on  $100  at  4  per  cent,  is  $4, 

896  worth  of  goods  would  be  covered  by  $100  ; 

.-.  $1  M  "  W ; 

.-.12940      "  «  »a949°6X100 

=  $3062.50,  sum  re- 
quired. 

Examples-    (<>▼*) 

(1)  What  will  be  the  premium  of  insurance  on  the  furniture 
of  a  house  valued  at  $2500  at  \  per  cent.  ? 

(2)  What  is  the  premium  for  insuring  a  cargo,  valued  at 
♦21350,  at  8i  per  cent.  ? 

For  what  sum  should  goods  worth  £4884.  0*.  Sd.  be 
insured  at  2J  per  cent,  that  the  owner  may  recover,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A  person  at  the  age  of  40  insures  his  life  in  each  of 
two  offices  for  $5500,  the  premiums  being  at  the  rate  <>f  DJ 
and  :-{J  per  cent.,  respectively.     Find  his  annua]  paymei 

(5)  What  mini  must  lie  paid  t  .  orth 
180400,  the*  premium  %,  policy  duty  J  percent.,  and 
brokerage  J  per  cent.  ? 

A.  trader  geta  BOO  b  aredforTfl 

hi  8|  per  •  16  premium  ,  at 

what  prico  per  barrel  <hd  be  p  OX  ? 

•  (7)  A  company  Ux 

,l   in    MOl  nam 

receiv  .id  by  $lo.    What  was  the  amount 

M  riitk  } 

rared  at  28  per  cent,  to 
4  i  was  $71.25;  what  were 

the  apples  wortl 
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TAXES. 

190.  A  tax  is  a  sum  of  money  assessed  on  a  person 
in  proportion  to  the  value  of  his  property,  amount  of 
income,  &c.,  for  public  purposes. 

In  order  to  levy  a  tax  persons',  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value   of  all 
the  property  taxed.     Whon  this  lias  been  done  the  sum 
Levied  is  apportioned  amongst  the  property   own- 
<  cording  to  the  value  of  the  property  of  each. 
Ex.    A  certain  town  has    property  valued  at    $1,- 
5G0,000  and  levies  a  tax  of  $23400;  what  should  B 
pay  whose  property  is  valued  at  $7500  ? 
Since  815G0000  pays  $23400', 

UpayatxHttfe; 
.-.  $7500  pays  t™aoX,g40° 
=  $112.50,  tax  required. 

Examples-     (cvii) 

(1)  In  a  school  section  containing  property  valued  at 
$100000  a  tax  has  to  be  li  ky  the  teacher's  salary  of 

and  $250  which  had  been  expended  in  purchasing 
maps,  &c.  Find  A's  tax,  who  owns  property,  real  and  per- 
sonal, worth  $5400. 

(2)  A  man  who  owns  $8500  woitfh,  of  property  pays  a  tax 
of  $144.50  ;  find  the  rate  on  the  dollar. 

(3)  If  the  property -of  Toronto  be  valued  at  $75000000. 
and  B,  w  tax   on  $80000   worth   of  property,  pay 

i,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a  certain  section  a  schoolhouse  is  to  be  built  at  an 
expense  of  $8400,  to  be  defrayed  by  a  tax  upon  property 
valued  at  $700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  schoolhouse  and  the  collector's  commis- 

•it.? 

DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  that  all  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
established.     These  places  are  called  Ports  of  Entay, 
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Duties  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ai>  Valorem  duty  is  a  certain  percentage  on  the 
rest  of  the  goods  in  the  country  from  which  they  are 
imported. 

A  Specific  duty  is  a  sum  computed  on  the  ton,  yard, 
gallon,  &c,  without  regard  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  are  percentages  they  are 
computed  in  the  same  manner  as  Commission  &c. 

Ex.  Find  the  specific  duty    on    760    lbs.    of  Sul- 
phuric Acid  at  £  cent  per  lb. 
Dutv  on  1  lb.  is  £  cent. 

* ««  760  lbs.  is  7§°  cents=$3.80,  duty  required. 

Examples-    (oviii) 

(1)  What  is  the  duty  on  7635  lbs.  often,  valued  at  $3500 
at  6  cents  per  lb.  ? 

<2)  Find  the  ad  valorem  dnty  on  an  invoioe  of  books 
which  cost  $1760  at  5  per  cent. 

Find  the  specific  duty  on  750  gallons  of  wine  worth 
12160  at  60  cents  per  gallon. 

Find  tho  duty  on  8400  lbs.  of  sngar  worth  7k  cent^  per 
lb.  ;  the  specific  duty  being  $  cent  per  lb.  and  the  ad  valorem . 
nt. 

(;">)  Paid  $1602.50  dnty  on  an  invoice  of  cotton  at  the  rate 
of  17$  per  cent. ;  what  was  the  value  of  the  cotton? 

STORAGE. 

192.  Storage  is  a  charge  mode  by  ft  person  who 
stores   movable   property  01  It  is 

usually  reckoned  b  ;)  days  at  a  c< 

pet  bush 
Tii  ■  Is  in 

i  of  deln  • 
Wl'  i  rate 

of  tb 

Ex.     What     h    '  at    In. 

batbel  p^r  month,  of  wheat  NOeived  and  delivered  as 
jpr  following: 
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Arrnvnt  closed  October  Snd,  1877. 

Account  of  Storage  of  Wheat,  received  and  demvfred 
for  Account  of  John  Jones,  Toronto. 


Datb. 

Re- 
ceived. 

DpH- 
vered. 

Pal- 
anoe. 

Days' 

Products. 

1877. 
July    

2 
11 
16 
21 
10 
15 

15 

200 
'"850* 

150 

200 
400 

100 

coo 

50 

0 

200 

100 

9 
5 
5 

20 
5 
6 
0 
5 
5 

17 

1800 

m 

250 

« 

2000 

M 

800 

'450 
50 

2000 

400 
...  t.  ... 


2500 

it 

250 
000 

200 
100 

1000 

1500 

U 

200 

1700 

Bal.  on  hand  Oct  .12. 

1250 

100 

80)13000 

433* 

1250 

1250 

|  X  let.  cs  £4.33*. 
The  for  9  days  -f-  50  for  5  days,  -f-  400 

bu.  for  5  days,  +  100  bus.  for  20  days,  +  500  bus.  for  5 
dayRj  4.  60  bus.  for  5  days,  -f  200  1ms.  for  5  days,  +  300 
bn.  for  5  days,  -f-  100  bu.  for  17  1a  the 

10  for  1  day,  or  of  483 £  bu.  for  a  month  of  30 
days.     The  storage  of  438*  bu.  at  lo.  per  bushel  is  $4.33*. 


* 


Eynminii'ion  Papers. 
I. 


—  (1)   If  a   rrrocer's  pound   weight  is  10  drams  too  light, 
find  his  -  cent,  from  this  source  a 

I  If  a  debt  after  a  deduction  of  5  ,  becomes  $228, 

what  should  it  have  become  if  a  deduction  of  6^  per  cent, 
had  been  made  ? 

(3)  Find  the  value  oft]  >rted  when  an  ad 
valorem  duty  of  17>j  per  cent,  produces  $637. 

(4)  The  population  of  a  city  has  11  75  persons 
between  1800  and  1870;  this  i  per  cent,  ot  the 
population  of  1870.     What  was  the  population  in  1860? 

(5)  In  1850  the  population  of  a  town  was  7600  ;  in  1870 
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it  was  found  to  be  9196.  If  the  increase  per  cent,  during 
the  first  decade  was  the  same  as  during  the  last,  what  was 
this  per  cent.  ? 

II. 

(1)  A,  after  paying  ?t   income  tax  of  1J  per  cent,  on  all 
his  salary  over  8400,  has  $1789.60  left.     Find  his  salary. 

(2)  A  town  has  levied  a  tax  of  $7340,  whicli  sum  inc' 

the  amount  voted  for  building  a  bridge  and  the  collector's 
fees,  at  3  per  cent.     What  was  expended  on  the  bridge  ? 
(8)  Tho  t  ten  results  was  17.5 ;  that  of  the  first 

of  tho  next  four  16*5  ;  the  eighth  v. 
less  than  the  ninth,  and  4  less  than  the  tenth.     What,  win 
tho  tenth  ? 

(4)  The  gross  receipts  of  a  railway  company  in  a  cei 
yenr  are  apportioned  thus  :  40  pel  cent.,  to  pay  (I 

.  54  per  cent. to  give  the  shareholders  a  dividi 

of  8j  per  cent,  on  their  shares  ;  and  the  remainder, 

a  reserved.    What  was  the  paid  up  capital  of  the 

y ' 

A  can  do  5  percent,  of  a  piece  of  work  m  3  days  of 
B  can  do  7i  per  c 
•h.     If  both  men  work  t-  d  the  who] 

j  ,  what  ci 

TIT. 

<4     «  ' 

i 
l  ,0%  an  «x- 
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tension  of  time  for  a  week  by  paying  5  per  cent,  on  the 
monthly  ticket.  The  whole  sum  paid  is  $10.50;  find  the 
priee  of  the  single  ticket. 

(5)  The  paper  duty  was  l^d.  per  lb.,  ami  the  weight   of  a 

ccuaiu  book  IJ  lb  !ize(1  1° 

r"     per  cent,  ou  his  sale,  and  the  publisher  20  per  cent,  on  his 

'outlay.     What  reduction  might  be  made  in  the  price  of  the 

book  on  tionofthi  luty,   allowing  to  each 

tradesman  the  same  rate  of  profit  as  hei'ore  ? 

IV. 

*"         (1)  £  B7  yards  2  qrs.  of  cloth  at  $4.87£ 

pei  f  silk,  at  91  urd. 

fist  the  whole  be  Bold  to  make  a  profit  of 

83£  per  ci 

^        (2)  A  commission  merchant  i  f  cotton, 

\|      and  invest  the  proceeds  in  sugar,  retaining  1:{  on  the  sale, 

.  and  the  same  on  the  puroh  -   at  7  cents, 

:ar  at  5  cents  per  pound,  what  quantity  of  sugar  can 

the  merchant  I 

(3)  Jn  ai  >f750cand  .hole 
^    d  do 

well,  bai  y  ? 

(4)  Sold  grain  i  at  5  per  cent.  ;  invested  net 

u>le 
170.     What  was  the  value  of  the  grain  and 
gri  ^ 

(5)  i  bbls.  of  6 

tf  fi  finds  on 

:  ion  that  A. 'is  i  C.'s 

:  he  sells  the  whole  lot  at  §7 

:ch 

V. 
J*  pur- 

:  ; 

id  thus  make 

of  goods  iuto 

per    X 
rent 
the   n  mount  of  $1910, 
f  2  per  cent.? 
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^_i§^  A  factor  receives  $30056,  and  is  directed  to  purchase 
ale  ;  be  is  to  receive  4  per  cent  euimnLi- 
aion.     How  many  baleb  does  he'buy  ? 

(4)  Sold  goods  to  a  certain  amount  on  a  commission  of  5 
per  cent.,  and,  having  remitted  the  net  proceeds  to  the 
t  prompt  payment  ?  per  cent.,  which 
amounted  to  §1(3.15.  What  was  the  amount  of  commission  ? 
^  (5)  A  man  obtained  an  insurance  for  life  at  the  ape  of  37, 
and  :.  d  Alien  51  years  old.  The  policy  required  annual 
paynii  nts  daring  life,  at  §2.8074  per  §100,  and  secured  to 
the  hens  §1709. i')jt  more  than  the  amount  of  all  the 
premiums  paid.     U  hat  was  the  face  value  of  the  policy  ? 

XXVI.    Profit  and  Loss. 

193.  If  1  sell  for  §105  that  for  which  I  gave  $100,  I 
gain  $5  i  n  an  outlay  of  $100. 

If  1  sell  for  §95  that  for  which  I  gave  §100^  I  lose 

•ii  an  on  ;00. 

The  following  Examples  will  show  the  method  of 
sol\.  sijs  rclatin.Lj  to  Profit  and  Loss,  the  prin- 

n  in  Section  xx  being  followed. 
Ex.  (1).    1   sell   for   $6   that  for  which  1  gave  $5. 
What  is  ni\  gain  J 

On  an  ou  my  gain  is  $1 ; 

thy  gain  i 
On  an  oik  IB  *!£&  orffiO; 

.-.   1  gain  20  per  ceui. 

-    "•       ■ 

Bell  them  in  onh  cent.  ? 

i  which  1  ■  <!♦ ; 

.  ■    ■  ■ 
That  for  which  17  1  must  i 

ujofit 
m  V 
LOO. 

■;*J  u-   or  *t>. 
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Ex.  (4).  If  by  selling  coffee  at  Is.  Id.  per  lb.  I 
5  pet  lat  must  I  soil  it  at  to  gain  5  per  cent.  ? 

That,  which  I  sell  at  Md.,  I  bought  for  100J. ; 

that,  which  I  sell  at  Id.,  I  bought  for  \?*d. ; 

that,  which  I  sell  at  19 J.  1  bought  for  I  or  20d. 

Having  thus  found  the  cost  pricet  we  proceed  thus  : 

To  gain  5  per  cent, 

that,  for  which  I  gave  100d.,  I  wust  Bell  for  105<i. 
that,  for  which  1  gave  Id.,  I  must  sell  for  [  jj||d. ; 
that,  for  which  I  gave  20d.,  I  must  Bell  for  '°*Ql**4-  or  ls- da- 
Or  thus  : 

In  the  first  case, 

that  which  costs  lQOd.  Bella  for  05d. 
In  the  second  case, 

that  which  costs  lOOd,  sells  for  lQOd.  ; 
.-.  that  which  soils  for  95d.  must  bring  10;^/. ; 
"  "       lei.  must  bring  \'Jd. ; 

••       lOd.  mustbn:  ?<*., 

or  ls.  9c7..as  before 

Ex.  (5).  A  quantity  of  tea  is  sold  for  83 £  cents,  per 
pom:.  in  is   10  per  cent.,  and  the  total  gain  is 

$48.     What  is  the  quantity  of  the  tea  ? 

That  which  sells  for  $110  cost  $100  ; 

\  x  ioa 
110 — ; 

.•.  the  cost  price  per  lb.  =  •}?  of  $0*83)  ; 
.-.  tht  gain  on  1  lb.  =  Vt  of$6"8 

Bui  P  per  lb.  X  No.  of  lbs.  sold  =  total  gain,      , 

or  i'j  o;  <  No.  of  lbs.  sold  =»  ! 

^o.  of  lbs.  sold- 

=  6 

G3iJ|  lbs.  is,  therefore,  quantity  sold. 
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194.  When  tea,  spirits,  wine  and  such  commodities 
are  mixed  it  must  be  observed  that 

quantity  of  ingredients  =  quantity  of  mixture, 
cost  of  ingredients  =  cost  of  mixture. 

Thus,  if  a  mixture  is  made  of  1  gallon  of  ale  at  8  cts. 
a  gallon,  8  at  15  cts.,  4  at  20  cts.,  and  12  at  7  cts. 

quantity  of  ingredients  =  (1-j-  3+-  4+12)  galls,  or  20  galls.; 
cost  of  ingredients  =  (84-45+80+84)  cts.,  or  $2.17. 

If  I  want  to  know  what  gain  per  cent  I  shall  make 
by  selling  this  mixture  at  2G  cts.  a  gallon,  I  reason 
thus : 

20  gall,  at  26  cts.  will  sell  for  $5.20  ; 

.-.  that  for  which  I  gave  $2.17, 1  sell  for  $5.20  ; 

.-.  $2.17  gains,  ($5.20— $2.17),  $3.08; 

.-.  $1  gains  $|;03  ; 

.-.  $100  gains$10pX3oa,  or  $139.63. 
.'.  I  gain  $189.63  per  cent. 

195.  In  solving  questions  on  Profit  and  Loss  the 
student  must  be  very  careful  to  notice  whether  tin 

is  calculated  on  the  selling  price  or  cost  price.  Thus, 
it  is  sometimes  said  that  a  retailer's  profit  is  25  per 
cent,  meaning  that  he  gave  75  cents  for  an  article  which 
he  sells  for  $1.     His  profit,   in   this  case,  is  88  i  per 

.  on  his  outlay.  Caro  must,  therefore,  bo  t 
to  express  distinctly  which  is  meant.  The  | 
mi  a  transaction  or  set  of  transactions  b; 

snta  a  net  profit,  as  it  is  not  with 

a  variety  of  i  which  belong  to  the  bu 

than  to  the  set  of  transactions  in  question. 

If  100  -iv cu  kind  can  be  made  in  a 

Id  worth  of  raw  in 
Ac.  being  $10,  fixed  oharges  for 

i  the 
I 

cost  price  ma;.  ed,  the  following  a 

ipoomiyi  vi/..,  io 

I    12   per  cent,  for  laid 
del 1 1  a  a  year. 


\ 
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(1)  The  fixed  charges  must  be  referred  to  the  same  unit 
of  time  as  the  rest  of  the  estimate,  viz. :  1  week  =  $2A°  = 

111! 

v  **  • 

Cost  ot  100  articles  =  $50  +  $V/  =  $54-8077  ; 
.-.  cost  of  J  article  ==  $0-548077. 

(2)  The  profit  on  capital  may  be  regarded  us  part  of  the 
cost  of  production.  It  would  be  so,  in  fact,  if  the  money 
were  borrowed  at  SO  per  cent,  interest.     80  per  cent,  added 

,       A»jnsvm  *130XS48077 

to  $-548077  gives  ft { -Q- 

Again,  the  commifsion  is  paid  on  the  money  actually 
reoeived  ;  to  provide  for  it,  we  must  take  the  V  of 

«180X'S4«OT7i  or  $  l  OX  130X848077  , 
*  100  9x100 

Next :  12  per  cent,  on  bad  debts  means  that  12  do  not 
pny  for  88  who  do.  To  provide  for  it,  we  take  W  of  the 
selling  price.     The  invoice  price  will,  therefore,  bo 

t100XlOXl30X-84«OU      „r  g.g^ 
v  88X9X100 

(3)  To  find  the  profit  we  must  take  ^  of  the  oost  price, 
*nd  multiply  by  100  X  52. 

Annual  profit  =  ^oxlooxm^HOir    =  m& 

Examples  (c«) 

(1)  If  I  buy  an  article  for  $3.20  and  sell  it  for  $4,  what  is 
my  gain  gain  per  cent.  ? 

(2)  If  I  sell  goods  for  $2240  and  gain  12  per  cent.,  what 
was  the  cost  price  ? 

(8)  If  375  yards  of  silk  be  sold  for  $1960,  and  20  per  cent. 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  selling  wine  at  17*.  64.  a  gallon,  I  lose  6  per 
cent.,  at  what  price  must  I  sell  it  to  gain  15  per  cent.  ? 

(5)  If, -by  selling  goods  tor  $544,  I  lose  16  per  cent.,  how 
much  per  cent,  should  I  have  tost  or  gained,  if  I  had  sold 
them  for  $672. 

p«   (6)  The  manufacturer  will  supply  a  certain  article  at  lr,d.; 

if  a  tradesman  charge  2d.,  what  profit  per  cent,  will  he 

make  ? 
V    (7)  A  tradesman's  prices  are  20  per  cent,  above  cost  price. 

If  he  allow  a  customer  10  per  cent,   on  his  bill,  what  profit 

does  he  make  ? 

(8)  A  tradesman's  prices  are  25  per  cent,  above  oost  price. 
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If  he  allow  a  customer  12  per  cent,  on  bis  bill,  what  profii 
does  he  make  ? 

(9)  A  man  buys  goods  at  £23.  5*.  5d.,  and  sells  them  at 
.£22.  2*.  13</.  How  much  does  be  lose  per  cent.  ? 
r  (10)  A  man  buys  goods  at  £15.  0.s.  ?>d.,  and  sells  them 
again  at  £11.  15s.  9Jd.  How  much  does  he  lose  percent.  ? 
%  (11)  A  man  buys  goods  at  the  rote  of  §90  per  cwt.,  and 
sells  2  tons  14  cwt.  8  qr.  12  lb.  for  $0000.  How  much  has 
he  gained  or  lost  per  cent,  on  his  outlay  ? 

(12)  If  8  per  cent,  be  gained  by  selling  a  piece  of  ground 
^*  for  $4125.60,  what  would  be  Rained  por  cent,  by  selling  it  for 

$4202  ? 

(13)  If  3  per  cent,  more  be  pained  by  selling  a  horse  for 
$333  than  by  selling  him  for  $324,  what  must  his  original 
price  have  been  ? 

^"^    (14)  A  grocer  mixes  12  lb.  of  tea  nt  2s.  K]d.  per  lb.  with  4 
r^     lb.  at  8*.  2\d.     At  what  price  must  ho  sell  the  mixture  so  as 
to  gain  33 ^  per  cent,  upon  his  outlay  ? 
yr-     (15)  How  many  pounds  of  tobacco  at  $1.05  a  pound  D 
a  tobacconist  mix  with  4  lb.  at  $1.80,  that  I  U  the 

mixtnre  at  $1.50$  per  pound,  and  gain  38$  per  cent,  upon 
his  outlay  ? 
\T     (10)  A  spirit  merchant  buys  80  gallons  of  whisk* 

por  gallon,  and  180  gallons  more  at  $8.00  per 
4    i:  '.     At  what  prico  must  he  sell  the  inixtur->  to  :  ain 

8£  per  cent,  upon  his  outlay  ? 
\      (17)  I  mix  PO  callous  of  c'r>  at  $3.10  por  gallon  witl 

gallons  at  $3.41<),  and  sell  the  mixture  so  as  to  gain  10  per 
'   cent.     At  what  price  per  gallon  do  I  sell  it  ?     • 
V*   (18)  A  grocer  bnys  two  sorts  of  top,  at  50  cents  and  61 5 
ly.     He  mixes  them  so  as  to  have  8 
*   lb.  of  ill"  ''■• 

the  mixture  at  80  cents  per  lb.    What  does  he 

XXVII.  Stocks  and  Shares. 
10r-.  nt  of  a  country,  the  author 

to  Of 

tmr'  the  conn- 

try,  city,  Ac,  to  pay  ft  fixed  nu^rest  ou  tlio  nam 

borrowrd  ut !• 

The  term  r/totk  is  ■pphod  to  any  sneh  povr 
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loan.  It  also  denotes  the  capital  of  a  joint-stock  com- 
pany. 

Banks,  Kailway  Companies,  and  others,  have  their 
capital  divided  into  share*  of  so  many  dollars  each, 
usually  $50  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dol- 
lars for  $100  stock.  Thus  when  Ave  read  that  the  stock 
of  the  Toronto  Bank  is  at  155  it  means  that  $155  of 
money  will  purchase  $100  stock  in  that  hank. 

The  price  of  stock  is  always  fluctuating  owing  to  a 
change  in  tho  value  of  money-  i.  e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  will  be  high  ;  at  other  times  it  is 
plentiful  and  therefore  Thus  if  A  has  money 

to  loan  and  can  get  8  per  cent,  for  it  he  will  not  invest 
it  in  the  Dominion --stock,  which  pays  6  per  cent.,  un- 
less the  latter  is  so  ©heap  that  he  can  make  8  per  cent. 
t.  c,  unless  be  can  buy  it  at  75.  Hence  if  B  wished  to 
sell  Dominion  lie  would  have  to  sell  it 

at  a  discount. 

Again,  if  money  oould  only  be  loaned  at  5  per  cent., 
B  would  be  a  bit-  to  DO  of  such   stock  for  more 

than  $100  he  would  sell  at  a  Pre- 

mium.    Among  the  otl  es  which  determine  the 

'value  of  stock,  wo  may  mention  its  desirability  as  a  safe 
fment,  commercial  and  political  changes  at  home 
and  abroad,  etc. 

197.  Stock  is  nt  Pati  when  it  sells  for  its  'nominal 
value,  as,  when  $100  stock  sells  for  $100  money. 

It  is  at  a  Premium  when  it  sells  for  more  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a  Premium  of  9  per  cent.  It  is  at  a  Dis- 
count when  it  sells  at  less  than  its  nominal  value. 
Thus,  when  $100  slock  sells  for  $85  money,  it  is  at  a 
dieeownt  of  15  per  cent. 

The  purchase  and  sale  of  stocks  are  usually  effected 
by  means  of  a  stock-broker,  who  is  paid  a  certain  per- 
ocntage  on    all   «tock   that   passes  through  his  hands. 
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Thus,  if  stock  is  at  92$  and  the  broker  charge  \  per 
cent.,  the  buyer  will  have  to  pay  $93,  ($92|  -f  $|)  for 
*100  stock,  and  the  seller  would  receive  $92  ($92|  — 
$£)  for  it. 

198.  Stock  is  often  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stock.  Thus,  the  Dominion 
Government  stock,  paying  interest  at  the  rate  of  6  per 
cent.,  is  spoken  of  as  the  Dominion  6  per  cents.,  or 
Dominion  G's. 

Consols  are  a  part  of  the  national  debt  of  Great  Brit- 
ain, so  called  from  the  Consolidation  of  the  stock  of 
various  annuities  into  a  joint  3  per  cent,  stock. 

The  National  Debt  ot  Great  Britain,  which  now 
amounts  to  about  773  millions,  has  been  incurred  by 
loans  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  3  per  cent. 
The  names  of  the  persons,  who  have  a  claim  on  the 
nation  for  such  interest,  are  registered  in  books  kept  by 
the  Bank  of  England  on  behalf  of  the  Government. 
Such  persons  are  called  Fundholdera :  the  debt  itself  is 
often  called  The  Funds :  and  the  interest,  which  is  pay- 
able half-yearly,  is  called  Dividends. 

Suppose  A  to  be  a  Fundholdez  in  that  particular  part 

of  the  national  Debt  called  The  Three  per  Cent.  Coi 

Me  amount  of  the  debt,  which  he  is 

Dowledged  by  iter  to  hold,  to  be  £5000,  ho  is 

to  hold  £5000  stock,     A  eannot  demand  the 

tent  of  5000  n  inn,  from 

nt,  as  a  redemption  of  the  debt,  but  the 

i  phi'  nt  undertakes  to  ]  »r  any  one  to  whom 

i  iiis  claim )  7">  sovereigns,  every  half-year, 

:  the  amount  of  interest  on  £5000  for  half  a 

>'  A  to  be  Ins  chum  to 

land  is  known 

in!  is  acl  'l  to  be  able  to  pay  the 

in  tor*  n  ty  of  the  claim  make? 
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the  Fundholder  satisfied  with  a  low  rate  of  interest, 
punctually  paid  and  easily  obtained.  The  value  of  £100 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92|,  that  is,  ,4  can  obtain  £92£  for  each  £100  Stock  that 
he  holds,  and  B  on  the  payment  of  50  x  £92£,  or 
£4618.  15a  can  have  the  £5000  Stock,  now  held  by  A, 
transferred  to  him. 

A's  name  is  then  removed  from  the  Register,  and  B's 
name  is  inserted  in  it,  and  the  process  is  called  a  Trans- 
fer. A  is  said  to  sell  out  of  the  Funds  and  B  is  said 
to  invest  in  them. 

199.  United  States  securities  are  of  two  kinds  :  Notes 
and  Bonds. 

United  States  6's,  6-20  are  bonds  bearing  interest  at' 
6  per  cent.,  and  payable  in  20  years,  but  may  be  paid 
in  5  years,  if  the  Government  choose.  When  it  is 
necessary  to  distinguish  different  issues  of  bonds  bear- 
ing the  same  rate  of  interest,  the  year  at  which  they 
become  due  is  mentioned  ;  thus  U.  S.  6's,  5-20  of  '84  ; 
U.  S.  6's,  5-20  of  '85. 

Notes  are  of  two  kinds. 

First,  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  "  Green 
Backs." 

ond.  Treasury  notes  payable  at  a  specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  7fV  Per  cont.,  and  known  as  7-80's.  These  have  all 
been  redeemed. 

200.  Currency  is  a  term  used  in  commercial  lan- 
guage. 

First.  To  denote  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  and  other  sub- 
stitutes for  money  employed  in  buying,  selling,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

Second.  To  denote  whatever  circulating  medium  ia 
used  in  any  country  as  a  substitute  for  the  governmen' 
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standard.  It  sometimes  happens  that  the  paper  cur- 
rency of  a  country  becomes  depreciated  in  value,  as  ia 
the  case  at  the  present  time  in  the  United  Stales.  Thus 
when  we  read  in  Stock  quotations  of  American  currency 
buying  at  *J4^  and  selling  at  9iH,  it  is  meant  that  a 
broker  would  give  §1)42  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  paper  currency  for  $95£ 
gold.  Also  when  we  read  that  gold  is  10o£,  it  is  meant 
that  the  paper  currency  is  taken  as  the  standard  for  the 
time  being,  and  $105^  of  such  currency  would  be  given 
for  $100  gold. 

201.  In  Canada  the  liability  on  all  Banks  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is  strict- 
ly limited  to  the  amount  of.  the  subscribed  capital. 

When  all  the  Capital  of  a  Company  has  been  paid  up, 

it  is  often  changed  from  Shares  to  Stock,  because  in  the 

of   Stock,    transactions   can    be   carried  on   with 

reference  to  any  portion*  of  it,  whereas  in  tho  case  of 

Shares,  fractional  parts    of  those  Shares   cannot   be 

L 

Three  points  must  now  be  clearly  marked  : 

(l)  Wo  shall  know  the  amount  of  money  received  by 
A  for  any  given  amount  of  stock,  if  wo  know  the  prioe  of 
the  stock  at  the  time  of  sale. 

W.-  hhull  know  how  much  stock  can  be  bought  by 
any  given  amount  of  money,  if  we  know  tho  price 
••  stock  at  the  time  of  sale. 

(8)  We  hhull  know  the  amount  of  income  received  by 

ly  by  B)  on  any  given  amount  of 

of  inter*  tie  on  the 

depending  in  no  way  on  tho  pric«  of 

the  Kt< 

Thobo  t.  i  m  now  proceed  to  illustrate: 

u  value  of  $2500  stock  in  the 
*  6'h  at  1)84  '<* 
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The  value  of  $100    stock  is  $98.25 
"  $1       stock  is  y< 

82500  stock  is  $ 


100     ' 
1  00 

=  $2456.25. 


Ex.  (2).  How  much  stock  can  be  purchased  at  92J 
for  $710. 

J*or  892.50  I  can  purchase  $100  stock  ; 

for  81  "  -/0; 

for  §74  )  "  ,'  £  V  ° .  or  $800  stock. 

Ex.   (:'>).  What  annual  income  is  derived  from  invest- 
ing $0920  in  the  6  per  cents,  at  98; 

.*.  $98      gives  an  income  of  $G  ; 
.•.  §1        gives  an  incoun 

.-.  $3920  gives  an  income  of  j  .  or  $240. 

Ex.  (4).   What  sum  must  be  invested  in  the  Dominion 
('>'*   r  uave  an  annual   income  of 

!0  ? 

_;ot  from  in  :  V  > 

.-.  81200  is  got  from  investing  $130**9*,  or  $19000. 
Ex.  (5).  What  annual  income  is  derived  from  $3550 
>kin  the  U.S.  5's,  10-40? 
Incomo  on  8100    stock  i 
"       81  " 

"       $3550     "        I -~-2,  or  f  177.50. 

Tli  it,  "where 

the  :  le  Principal. 

lUght  stock  in  the  Bank  of  Commerce  at 
120.  1.  was  at  8  per  cent. ;  what  per 

aent.  did  I  make  on  the  nt  ? 

$120  gives  an  incomo  of  $8 ; 
.-.  $1 

,100  "  ,  or  |6}. 

,\  the  per  cent,  required  is  0}. 
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Ex.  (7).  When  stock  is  at  81,  how  much  stock  must 
be  sold  to  raise  $402  ? 

Since  §84  is  got  from  selling  $100  stock ; 
.-.    U  «  «W  stock; 

.-.    |462  "  itr1^— stoek; 

or  $550  stock. 

Ex.  (8).  What  is  the  price  of  Ontario  Bank  stock 
when  |6000  stock  produces  $5880  ? 

Sua-..  $0000  stock  is  worth  $5880  ; 


the  stock  was  selling  at  98. 


$100  '«  »1PB8;;oo       or|98. 


Ex.  (9).  By  investing  in  the  Dominion  G's  I  make  6J 
per  cent.  ;  what  was  the  selling  price  of  this  stock  '? 
Since  $6.50  is  gotTrom  investing  $100; 

•"J.st*  orfWA- 

.*.  the  selling  price  was  $92-, '*. 

.  (10).  Which  is  the  more  advantag  k  to 

I,  in,  6  per  cuts,  at  95,  or  5  per  cents,  at  87i,  and 
liow  much  per  cent,  is  it  better  ? 
In.  8  per  cents,  is  SO; 

in  tho  6  j 

. 

nominator 
arili  ,i 

•i  the  6  p 
titan  in  t! 

II  I 
stock  at 

CO&Ma 
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First,  ha  sella  £6000  stock  at  72,  and  gets  .£(72X00)  or 
£3600. 

Then  he  invests  £3600  in  the  4  per  oent.  stock  at  90,  and 
buys  ^3  60o_xloo  gtock)  or  £i00Q  stock. 

Now  his  firtt  income  on  the  £5000  stock  was  £*°M_*J», 

or  £150. 
And  his  $econd  income  on  the  £4000  stock  is  £±£MiL*, 

or  £160 ; 
.\  he  increases  his  income  by  £10. 

Ex.  (12).  A  person  invests  £1075.  10«.  in  Consols 
when  they  are  at  89^,  and  sells  out  when  they  are  at 
98f ;  what  is  his  gain,  brokerage  at  \  per  cent,  on  each 
transaction. 

Here  an    annuity    which    costs    £(89£-f  J)    is    sold    for 

£(98S-J); 

.-.  on  £89&  the  gain   is  £8f ; 

H 
.-.  on   £1      the  gam  is  £gg  ji  or  £$&  ; 

.-.  on  £1075  10a.  the  gain  is  £1075.  5  x  y^,  or  £43.  10«. 

Ex.  (18).  A  person  invested  in  Bank  stock  at  89} 
and  sold  out  at  108 J,  and  cleared  $897.50  ;  how  much 
did  he  invest,  brokerage  being  \  per  cent,  on  each  tran- 
saction ? 

Here  what  cost  $90  is  sold  for  $103}  ; 

.-.  he  gained  $18.25  by  investing  $90  ; 

.-.  he  gained  $1         by  investing  $i-f^8  ; 

.-.  he  gained  $897.50  by  investing  $*1L±^-9-0,  or  $2700. 

Ex.  (14).  A  person  having  to  pay  $3G063\-  two  years 
hence,  invested  a  certain  sum  in  the  Toronto  6  per  cent, 
city  bonds  to  accumulate  interest  until  the  debt  be  paid, 
and  also  an  equal  sum  next  year  ;  supposing  the  invest- 
ments to  be  made  when  the  stock  was  at  99,  and  the 
first  year's  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  invested  on 
each  occasion  that  there  may  be  just  sufficient  to  pay 
the  debt  at  the  proper  time  ? 
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.  Every  §99  invested  will  givo  §8  interest; 

.\  every  SI  invested  will  give  %JQ  int. 

.•.  $  sum  invested  will  givo  $  sum  X  u"0  interest. 

Now  $  sum  x  v*fl  invested  will  givo  §  sum  x  ff\  *  v% 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hand 
the  two  sinuj  invested. 

Two  years'  interest  on  the  first  investment^ 2  x  sum  X 

IV 

One  year's  interest  on  the  second  investment  =  sum  x 
A, 

And  the  interest  on  the  first  year's  interest  =  sum  x  a\ 
x    ,  ,. 

Or  2  sums  +  lix  sum  X  869  4-  sum  X  ^0  X  -£s  to  B&e«st 
98606& 

.-.  (2  •*■  frj  +  viU)  Km"  =  $3co«A; 

.'.  buui  -  -  =  OIGjO. 

\i  1  u 

Examples  (ex). 
Find  Lue  of 

..",  stock  m  the  C per  cents,  at  . 
)  $s'JbO0  stock  in  the  5  pur  cents,  at  80. 
$7050  t,toc];  in  the  1  .  at  llbj. 

.  .  t  92. 

(5)  XoJ-1  10,.  stock  in  the  •">  per  •  '.(1^. 

./  iauch  titock  > 

100  buy  in  the  4  . 
57.60  buy  iu  the  y  per  cent*.  :. 
I 

.    . ','  .  the  :3  per 

(11; 

■ 
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What  amount  of  stock  must  be  sold 

(16)  Iu  the  8  per  cents,  at  125  to  produce  $750  ? 

(17)  Iu  the  Dominion  5'a  at  92£  to  produce  §1529? 
«»(18)  In  the  6  per  cents,  at  101  to  produce  $959.50 
w  (19)  In  the  7fc  per  cents,  at  128  to  produce  $4096? 

What  per  cent,  ia  made  by  investing  in  t-he 

—  (20)  8  per  cents,  at  120 

—  (21)  5  per  cents,  at  90  ? 

(22)  6  per  cents,  at  1U4  ? 

(23)  3£  per  cents,  at  75  ? 

When  Greenbacks  are  at 

•»  (24)  90,  what  is  the  price  of  gold  ? 
*4»-(25)  92it  what  is  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 
When  gold  is  at  a  premium  of 

(27)  10  per  cent.,  what  are  "  Greenbacks  "  quoted  at  ? 

(28)  25  per  cent.,  what  are  "Greenbacks  "  quoted  at? 

>)  14  per  cent.,  wiiat  is   $5700  of   Americas  Currency 
b  ? 

What  sum  must  bo  invested  in  the 

otS*t  at  i'-^J   so  as  to  produce  an  income  of 
$640. 

|  5  per  cents.,  at  90  so  as  to  produce  an    income  of 
)? 
4J  jpor  oonts.,  at  07  so  as  to  produce  an  income  of 
,90. 

What  is  the  Boiling  price  of  stock  wh 

(33)  $550  stock  in  the  6  1558.25? 

(34)  'ok  in  the  4  per  eents.  produoe  .;-uulJ4? 

(35  ok  in  the  3  per  cents,  produce  £773.  17*.  ? 

5)  What  must  I  pay  for  U.  8.  10-40's  (  Interest  at  6  %) 
that  my  investment  ut  ? 

(87)  Which  is  the  better  investment,  the  buying  of  9  per 

;r  cent,  ail  cent,  stocks  at 

nt.  discount,  aad  how  much  per  cont.  better? 

9)  The  diff <  .ween  the  derived  from  in- 

m  in  6  per  oe  nt-  stock  at  126,  and  in  9 


i  z*  ■    2. 
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per  cent,  stock  at  210,  is  .£22.  10a.     "What  is  the  amount  in- 
vested  ? 
"***  *"  (89)  I  sell   out  of  the  8  per  cents,  at  06,  and  invest  tne 
proceeds  in  Railway  5  per  cent,  stock  at  par ;  find  by  how 
much  per  cent,  my  income  is  inert 
v    (40)  If  a  3^  per  cent,  stock  be   at  91,  how  much  most  I 

*  invest  in  it,  so  as  to  have  a  yearly  income  of  £95ft,  alter  j 
ing  Id  in  the  pound  income-tax  ?  ?•&■ 

(41)  By  selling  out  £4500  in  the  India  5  per  cent,  stock  at 
.  112i,  and  investing  the  proceeds  in  Egyptian  7  per  cent. 

stock,  a  person  finds   his  income  increased  by  £168.  15*., 
What  is  the  price  of  the  latter  stock  ? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting  \ 
.  £3200  stock  from  the  8  per  cents,  at  86$,  to  4  per  cent,  stock  ' 

at  114$  :  the  brokerage  being  £  per  cent. 

(48)  A  owns  a  farm  which  rents  for  $411.46  per  annum. 
If  he  sell  the  farm  for  $8229,  and  invest  the  proceeds  in  U.  N 

*  S.  6's,  5-20's  of  84,  at  105,  paying  £  percent,  brokerage,  a 
his   yearly   income  be  increased  or  diminished,  and  how 
much  ? 

;  Through  a  broker  I  invested  a  oertain  sum  < 
in    U.S.  6's,  5-20  at  107£,  ami  twi  iS.  6  a 

10-40  at  98 J,  brokerage  in  each  ca* 
come  from  both  investments  was  01074.     11  ow  much  - 
st  in  each  kind  of  stock  ? 
(45)  A  purch:  which  he  \. 

•  By!* or  &f>.r/U(j  in  gold.     Will  h< 
•  tb    Lattei   proposal,  gol  it  125,  and  how 

;    I  invest  in  thi;  8  per  a 
I  hell  out  and  obtain  a  safe  i 
■ 
I  hold  it  If  fore  1 
in  cabo  B  rose  to  t! 

id  1 
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Sr  (60)  What  sum  inu^t  a  man  invest  in  the  Dominion  6's  at 
101  in  order  to  have  a  clear  income  of  $1776.50,  after  pay- 
ing an  income  tax  of  1$  cents  on  the  dollar  on  all  over 
•400  ? 

i  A  gentleman  has  been  receiving  12  per  cent,  on  hie 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in- 
vests it  in  the  3  per  cents,  at  94JJ,  and  his  income  in  England 
is  £2400.  What  was  bis  income  in  Canada,  £  being  equal 
to  $4.8G§  ? 

i2)  By  sol! in g  out  .£4500  in  the  India  Five  per  Cent. 
Stock  at  112$,  and  investing  the  proceeds  in  Egyptian  Seven 
per  Cent.  Stock,  A  finds  his  income  increased  by  £168.  15*. 
What  was  the  price  of  the  latter  stock,  brokerage  on  eacb 
trans  ;>er  cent.  ? 

58)  The  6  per  cents,   are   at  91|  and  the  7  per  cents,  at 

102.     A  person  lias  a  sum  of  money  to  invest  whicb  will  give 

him  $3500  more  of  the  former  Btook  than  of  the  latter.    Find 

nee  of  income  he  could  obtain  by  investing  in  the 

two 

)  One  company  guarantees  to  pay  6  per  cent,  on  shares 

per  cent, 
on  si  I  eacb  ;  tl  I  the  former  is  124 

of  tli  :e  the  rates  of  interest  whicb 

frhe  chasers. 

income  of  a  railway  company   would 
per  cent.,  if  ther 

of  the  stock  coi  neb  shares, 

d   5  per  cent,  per  annum,  the  ordinary 
3  per  cent.     What  is  the  whole 
ick  ? 

pendent    in    New    York 
to  deduct  my  com- 
I   the  remainder  in  Cana- 
vard.     How  many  yards  . 
I  being  quoted  at  115  ? 

Examination  Papers, 

I. 

ror  8728  there  is  a  loss  of  9  per 
the  quautity  be  sold  in  order 
ent.? 

•■Ming  an  article  for  $2.10; 
ent.  Tvlinn  it  is  sold  for  $1A\C,  ° 
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(3)  A  grocer  had  15(Tlha.  of  tpa,  of  -which  he  sold  50  lbs. 
at  $1.80  per  pound,  and  found  he  was  gaurng  only  7£  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  At 
what  rate  must  the  remaining  100  lbs.  be  sold  that  he  may 
attain  his  wishes  ? 

(4)  A  tradesman  adds  35  per  cent,  to  the  cost  price  of  his 
goods,  and  gives  his  customers  a  reduction  of  10  per  cent,  on 
their  bills ;  what  profit  does  he  make  '? 

(5)  A  bill  of  $2520  due  a  year  hence  can  he  taken  np  now 
at  5  per  cent,  discount.  Supposing  a  tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  every  quarter 
at  the  rate  of  41  per  cent,  per  annum,  had  he  bettor  so 
employ  it  or  take  up  the  bill ;  and  what  will  be  the  difference 
to  him  ? 

II. 

(1)  A   tradesman  marks  bis  goods  with  two  prices,  one 
for  ready  money,  and  the  other  for  one  year's  credit,  allow- 
ing discount  at  5  per  cent.     If  the  credit  price  be  u\ 
$2.45,  what  ought  the  cash  price  to  be  1 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  oent. 

the  end  of   six    mi 
»  what  dis; 
mill- 

i 
(8)  A  person  pur  I 

*   weight  and  sells   them   again   by   Avoirdupois   weight;  n't 
what  rat<«  per  ounoe  must  he  sell  so  as  exactly  to 
his  ontlay  ? 

(4)  What   is  meant  when   it  is  said   I  -     at 

ure  they  at,  wb  is  paid   f< 

(5)  A  pei  I  stook  in  I  p    :it  Rfi.  in 

hi  hank  stock  ■ 
must  liD  pay  fof  11 

x 

at  75c  P'-r  lb.  '  per  c«nt. 

'    at  w) 

10  and   in  of  ^ 

'ht  larid  at  $50  jin  acr- ;   how  mucb   OH 
an  M  'iihv  fake  off  25  per  cent.  frum#  jd     inking 
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prico,  and  still   make  20  per  cent,  profit  on  the  purchase 
money  ? 

(3)  A  bays  silks  at  $2.25  per  yard  on  a  credit  of  6  months. 
Bin;;.  lality  of  silks  for  $2.15  per  yard,  cash. 

being  worth  10  per 
what  must  the  goods  be    marked  at    to    insure  a 
Or,  if  the  silks  bo  sold  at  $3  per  yard, 
what  b  make  ? 

(4)  an  article  and  sells  it  so  as  to  pain  6 

at  it  at  6  ■  less,  and  sold 

IB,  he  would  have  gained  10  per  cent.     Find 
>st  price. 

(5)  buys  0  per  cent,  city  of  Toronto  bonds,  the 

paid  yearly,  and  which  are  to  be  paid 

e  ;  if  money  be 

worth  6  per  cent.,  what  price  should  he  give  for  the  bonds  ? 

IV. 

(1)  Bought  cloth  at  $8  in  gold,  and  sold  at  *4  in  curroncv. 
.Did  I  gain  or  lose  by  the  transaction,   and    how  much 
cent.  toy,  gold  being  at  118? 

(2)  each.     On  one 

'ii  per 
.hole,  and  how  much  ? 

(3)  more 

>r  20  per   cenU  less 
by  the  b 

v&a  his  asking  price, 
it? 
$1085  at  the  end  of  2  ; 

previous  ; 

made  and 
te  sum  ii 

'ficieut  to  pay  the  di 
ie  ?  . 
(5)  A  8  valued  on  Jan.  1, 

ufc  of  the  pro- 

•  :  m.  1,  1876,  his  stock  is  valued 

ud  owes  $7550;     What  is 

■  ran  tactions  after  deducting  5 

per  cent  interest  on  the  capital    with  which    he  began  the 


\ 
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-     V. 

\(1)  I  received,  an  8  per  cent,  dividend  on  railway  stoek, 
and  invested  the  money  in  the  same  stock  at  80.  My  stock 
having  increased  to  $18750,  what  was  the  amount  of  my 
dividend  ? 

\(2)  How  many  shares  of  $50  each  must  be  bought  at  25 
per  cent,  discount,  brokerage  If  per  cent.,  and  sold  at  16 
per  cent,  discount,  brokerage  1\  per  cent.,  to  gain  $121.66$  ? 
\/3)  What  sum  must  be  invested  in  United  States  10-40's 
bearing  interest  at  5  per  cent.,  payable  in  gold  purchased  at 
par,  to  produce  a  semi-annual  income  of  §400  D.  S.  currency, 
when  gold  is  quoted  at  175  per  cent.  ? 

\(4)  The  charter  of  a  new  railroad  company  limits  the 
stock  to  $1500000,  of  which  3  instalments  of  10  per  cent., 
20  per  cent.,  and  40  p»>r  cent,  respectively  having  been  paid 
in;  the  cost  of  construction  has  reached  $850000,  and  the 
estimated  cost  of  completion  is  $860000.  If  the  company 
call  in  the  filial  instalment  of  its  stock,  and  assess  the  stock- 
holders for  the  remaining  outlay,  what  will  be  the  rate  per 
cent.  ? 

(5)  A  person  invests  $1(5380  in  the  8  per  cents,  at  91 ;  he 
sells  out  $12000  stock  when  they  have  risen  to  98J,  and  the 
when  they  have  fallen  to  85.  How  muoh  does 
ho  gain  or  lose  by  the  transaction,  (t  he  invests  the  pro- 
duce in  4$  per  cent,  stock  at  102,  what  is  the  difference  in 
his  income  ? 

XXVIII.    Division  into  Proportional  Parts. 
202.  Supposes  8  persons,  A,  />'.  and  C,  to  l"1  in  p 
nerahip,  and  an  ai  that  the  profits  of 

the  basic 

f>  equal   parts,  of  whic  i  take  8  pi 

//  2  i  part.  •    i.  /;,  and  G 

fcion  of  8,  2,  and  1. 

(1).  Dii  275    amoi 

the  proportion  of  :  7. 

Th:  Ms  8 

.">,  and  otie  7,  I 

of  uh*  (tlmro,  that  Is,  aim   : 

:  or  1 

tho  I 
th<»  third  receivos  7  X  $85,  or  $595. 

I   /. 
/a 
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Ex.  (2).  Divide  $837  among  throe  partners,  wl 
shares  <ire  to  be  in  proportion  of  i,   I,  and  %. 

The  common  denominator  of  £,  ^,  and  £  is  30, 
.*.  the  shares  are  to  bo  in  the  proportion  of  Jj,  (g,  and   •/,)-; 
that  is  the  proportion  of  15,  10,  and  6; 
Now  15  +  10  +  6  =  31. 

.'.  amount  of  one  share  out  of  31  share  -7. 

Then  one  of  the  partners  receives  15  x  $-7,  or  $■ 

the  second  receives  10  x  $27,  or  $270  ; 
the  third  receives    6  X  ft 27,  or  §102. 

Ex.  (3).  A  rate  of  $4212  is  to  be  paid  by  three  town- 
ships, and  the  property  on  which  it  is  levied  is  $21700 
in  thi  7250  in  the  second,  and  $13350  in  the 

third.     What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $105300. 
Then  $105300  has  to  pay  a  rate  $4212. 
. '.    $1  has  to  pay  a  rate  $T  fcf$  jT ; 

„•.    $24700    has  to  pay  a  rate  S  '  '  j  J  .^  Jv  ?,  or  $088; 
250    has  to  paj  '' ''  \  J  ?  *c*~  *  2 ,  or  $1490  ; 

1850    has  to  pa  .  &*?£  J-J *"  '  2 ,  or  $1734. 

Ex.  (I).  Divide  $1000  among  A,  !■,  and  C,  so  that  A 
may  have  half  as  much  again  as  /J,  and  B&  third  as 
much  again  as  C. 

Representing  C"s  part  by  1, 

JS'spart  will  be  1$, 
and   .l's  part  will  be  1  '.  -f  .V  of  1 1 
and,  therefore,  the  parts  are  to  bo  as  the  numbers  2,  1J,  1, 
.•„  All  the  shares  =  2  +  1  \  +  1  -  -  4J  times  ("s  share. 
4£  times  C"s  = 

no 

Cb  ■   130-769, 

FsssfofCs  =*  8807*6 

,4's  =  2  =  J  461 -538. 

Ex.  (5).  Divid  iml>er  237  into thre  ;ch 

that  three  times  the  firsl  i  equal  to  5  I 

second  and  to  8  times  the  tl 

Take  tin-  |  init;  then  by  the  question 

C2  
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the  second  part  will  be  £  of  the  first,  and  the  third  will 
be  $  of  the  first. 

Sum  of  the  parts  =  1  +  $■  +  §  — ■  the  first. 

Hence  \  I  times  the   1st  —  "2:>7, 

the    1st  =  287  -f-  U  =  120,     . 
the  2nd  =  $  of  1st  =  }  of  120  = 
the  3rd  =  |  of  1st  —  g  of  120  =  46. 

Ex.  (G).  Divide  §3400  among  A,  B,  and  C,  so 
A  may  have  $8U0  more  than  §  of  B's  share,  and  B  . 
less  than  £  oi  6"s  share. 

Representing  C'a  share  by  1,  then 

B'a  share  ==  J  of  C"s  share  ~  $600 
A'&  share  =  §  of  B'a  sliare  +  8800 

=  |  (3  of  C'a  -  $000)  +  8800 
=  I  of  C's  +  8400 
Sum  of  all  the  shares,  =  Ca  +  |-  t"s  —  $Gc0  -J-  4  C's  +  $400 
=  |Cb-  $200. 
.-.  f  C's  — $200  =  $3400 

$  C's  as  200 

. 

Fa  00 

jl'i  $400 

Examples,    (exi). 

(1)  Divide  $00  into  twi 

(2)  Diviil  7,  8. ' 

I        ::>■■     : 

(7) 
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(9)  A  force  of  police  1921  strong  is  to  be  distributed  among  _ 
4  towns  in  proportion  to  tht)  number  of  inhabitants  in  each  ; 
the  population  being  4150,  12450,  24900,  and  29060,  respec- 
tively.    Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  bali-sovoreigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A  piece  of  land  of  200   acres  is  to  be   divided   among 
four  persons,  in  proportion  to  their  rental  iding  " 
property  :  supposing  these  rents  to  be  i,'50U,  £850,  -t'800,  and 
£90,  how  many  acres  must  be  allotted  to  each  ? 

(12)  Divide   £2.    5«.    among.    A,  B,    and  C,     so    that     for 
each  threepenny  piece  received  by  A,  B  may  receive  a  four-_ 
penny  piece,      ad  that  there   art:  as  many   shillings  in  the  ium 

red    by    U  as    there    are    sixpences    in    the    sum   received 
by    B 

i  (13)  Divide  $10.40  among  5  men,  7  women,  and  14  boys, 
i&t  each  woman  may  have  f  of  each  man's  share,  and 
iioy  J  of  each  woman's  share. 

(14)  A  number  of  meWwomen,  and  children,  are  in  the 
proportions 2,  8,5  ;  divii»$f>17.65  among  thorn,  so  that  the 
hi.   res  of  a  man,  a  womaMand  a  child  may  be  proportional 

2,  1,  there  being  9  w»nen. 

(15)  A  man  left  his  prolerty  to  be  divided  among  his  3 

lion  to  the*-  ages  which  are  20.  18,  and  12 
years.  The  share  of  the  youngest  is  $1440.  What  was  the 
value  of  the  property  ? 

(16)  Divide  §0000  arJS^g  A,  B,  and  C,  so  that  A  maf  get 
$300  less  than  £  of  C's  share,  and  C,  §800  more  than  £  of  B's 
share.     What  are  the  shares  ol  each  ? 

(17)  Divide  $5000  among  A,  B,  C,  and  D,  so  that  A  may 
get  §  of  B's  share  ;  -B,  $200  more  than  $  of  C's 
share,  0,  $100  less  than  Vo  of  D's  share.  What  are  the 
shares  of  each? 

(18)  The  sum  of  three  fractions  is  A|-£  ;  ami  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.     Find  the  fraction. 

(19)  Divide  tbe  simple  interest  on  $1171  for  13  y 
per  cent,  in  parts  which  shall  have  the  same  relation  . 

i  Of  the  boys  in  a  school  one-third  are  over  15  years  of 
age,  one  third  between  10  and  15.  A  legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  §i  to  each  boy  over 
15,  $£  to  each  between  10  and  15,  and  $1  to  each  of  the  rest. 
How  many  boys  are  tlmre  in  the  sc 
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PARTNERSHIP. 

203.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  called  a 
partnership.  The  method  of  working  questions  in 
partnership  is  the  same  as  that  explained  in  the  preced  ■ 
ing  article. 

Ex.  (1).  A,  B,  and  G   entered  into   partnership  to 
cany  on  a  mercantile  business  for  two  years.     A  puts 
in  $9000,  B  $6000,  and  C  $3000.    They  gained  $4500. 
What  is  each  one's  share  of  the  gain  ? 
The  wbole  capital  invested  is  $18000. 
Then  018000  gain  $4500. 
.-.  81  gains  SA'Yfrff  or  $£. 
89000  gains  $^^  =  $2250. 
$6000  gains  $^?  =  $1500. 
$3000  gains  $^^  =  $750. 

Hence  A' a  share  of  the  gain  is  $2250  ;  JB'a,  $1500  ;  arid 
Vs,  $750. 

Ex.  (2).  A,  B,  and  C  entered  into  partnership  for 
trading.  A  put  in  $000  for  4  months  ;  B  $100  for  6 
months,  and  C  $200  for  6  months.  They  gained  $980  ; 
what  was  each  man's  share  of  the  gain  ? 

$600  for  4  months  =  $2400  for  1  month. 

0400  "    5 .    "       a  12000      "        '* 

$200  "    6      M       =$1200      "        " 

Tho  whole  capital  is  equivalent  to  $5600  for  1  month. 

Then  $5000  gain  $980; 
.'.  SI 
A2400  gains  Sv  4  ^  J  "  r  aH  $420* 

12000  gains  fl'-"";"*7  «W 

liaoog»faiil^00ii  —tai 

!  *  Bhare  is  $420,  /;'.,  $850,  and  <7's  $210. 

Examples     (< 

(1)    T«' 
Gr»t  contributing  $80  naso  and  the  n 


^^/i/*^j 
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$1728.  They  afterwards  rented  the  house  for  $182.75  annu- 
ally.    What  share  of  the  rent  ought  each  to  have  ? 

(2)  A,  B,  and  C  jointly  rented  a  pasture  for  8  months, 
agreeing  to  pay  $22.60  for  the  use  of  the  same.  A  put  in 
6  horses,  B  put  in  18  cows,  and  G  90  sheep.  Considering 
each  horse  as  equivalent  to  two  cows,  and  each  cow  as  equal 
to 3  sheep,  what  part  of  the  rent  ought  each  to  pay? 

(8)  A,  B,  and  Centered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $25780,  of  which  A  fur- 
nished I,  B  contributed  $  of  the  remainder,  and  C  the  bal- 
ance. Their  clear  profit  was  20  per  cent,  of  the  original  in- 
vestment.    How  should  it  bo  divided  ? 

(4)  A  starts  a  business  with  a  capital  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a  partner  B  with  a 
capital  of  $1800.  The  profits  amount  to  $948  by  the  81st  oi 
December.     What  is  each  person's  share  ? 

(5)  D  and  E  enter  into  partnership;    D   puts  in  $40  for 

8  months,  and  E  $75  tor  4  months.  They  gain  $70.  What 
is  each  man's  share  in  the  gain  ? 

(6)  A,    B,  C  are  partners  ;    A  puts  in  $500  for  7  months, 

i   C  $900  for  9  months.     The  profit 
is  $410.     What  is  tho  share  of  each? 

(7)  Three  graziers  hire  a  pasture  for  their  common  use, 
for  which  they  pay  (106.  One  puts  in  10  oxen  for  8  months, 
another  12  oxen  for  4  months,  and  the  third  14  oxen  for  2 
months.     How  much  of  the  rent  should  each  pay  ? 

(8)  Two  men  complete  in  a  fortnight  a  piece  of  work  for 
which  they  are  paid  §20.55.     One  of  them  works  alternately 

9  hours  and  8  hours  a  day.  The  other  works  9£  hours  for 
6  days  in  the  week,  and  does  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A  and  />'  begin  to  trade  in  partnership.  A  puts  in 
$400  at  i  the  end  of  two  months.  B  puts  in 
$800  at  fii  '  the  end  of  three  months.  The 
profit  at  tho  end  of  La  8470.  How  should  this  be 
divided  ? 

(10)  Johnston  and  Wilson  formed  a  copartnership  in 
business  for  2  years.     Johnston  at  first  contributed  $oV 

id  at  the  end  of  12  months,  put  in  $1500  mor- 
Wilson  at  first  put  in  $3500,  but  at  the,  end  of  15  month 
from  the  beginning  withdrew  $1000.  At  tho  end  of  the  fir 
year  they  admitted  Miller  into  the  firm,  he  contributh 
$2250.  Their  joint  profits  were  $1248.  Hi>w  ought  ti. 
be  apportioned  ? 


i> 
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(11)  A  and  B  rent  a  field  for  $88.20.  A  puts  in  10  horses 
for  1^  months,  30  oxen  for  2  months,  and  100  sheep  for  3| 
months  ;  B,  40  horses  for  2i  months,  50  oxen  for  1  j  months 
and  115  seeep  for  8  months.  If  the  food  consumed  in  the 
same  time  by  a  horse,  an  ox  and  a  sheep,  be  as  the  numbers 
3,  2.  I,  what  proportion  of  the  rent  must  each  pay  ? 

( 1*2)  A   person  in  his  will   directed  that    £  Lis  property 

should  be  given  to  A,  i  to  B,  \  to  0,  and  »  to  D ;  shew  that 

this  disposition  cannot  be  fulfilled.     If  his  property  amount 

386.60,  dispose  of  it  so  that  their   shares  may  have  to 

another  the  relation  he  intended. 

(13)  A,  B,  and  G  had  each  a  cask  of  rum  containing  re- 
vely  86,  54,  and  78  gallons.     They  blended  their  rum 

and  then  lefilled  their  casks  from  the  mixture;  how  much  of 
the  rums  of  A  and  B  are  contained  in  C's  cask? 

(14)  A  rents  a  house  for  $187.20,  at  the  end  of  4  months 
he  takes  in  B  as  a  co-tenant,  and  they  admit  G  in  like  man- 

f*  u>  i  (>ir  the  last  1\  months  ;  what  portion  of  the  rent  must 
I  of  tli«m  pay? 

PA  R  TNERS  11 JP  S  E  TTL  EM  EN  TS. 

204.  "When  a  partnership  is  dissolved,  either  by  mu- 
tual "•  by  limitation  of  contract,  the  a 
of  the  proc<  eds  between  the  members  is  called  a  Partner- 
ship Settlement.     Li"  Mic  Resources  are  found  to  e 
the  Liabilities,  th  nee  is  termed  Net  Capital; 
if  the  Liabilities  exceed  the 

The  investment  of  the  •  is  the 

:il  at  commencement.     If  the  net  capital  at 
is    the    net   capital   at   oomm 

I  ho  Net  (Iain;    if  the  opposite,  N«T 
i  i  •   •■  :•:,   or   nel 

■  iginal 

This  division  is  frequently 

ortion  to  fche  am<  sted  ; 

pita]  of 
alh>,  •  |  utu- 

i  amounts  ai 
vest<  allowed  i  fcner  on  bia  invest- 

;  l.ut  wl 

I  go  to  rmiuea  tfi*  a 
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^   Ex.  (1).  A  and  Bare  partners.    The  following 
meat  of  their  11  :  they  have  ca 

merchant!  ;  Bills  Receivable,  $800;  J.  Brown  owes 

on  account,  8875.     Tliey  owe  on  Bills  Buyable,  $1250;  and 
J.    Jones    on  account,    6370.     A  invested  at  commencing, 
>0,   and  drew  out,   during  business,   0500.     B  in. 
),  >ml  drew  out,  dming  business,  8280.    They  agreed  to 
■  equally  in  gains  and  losses.     What  was  the  net  gain  ? 
an  J.  what  Mas  the  net  capital  of  each  at  closing? 
i  AMD  LlABIUTU  Ov. 


$5CQ  A  withdrew. 

Total  iuw 

"      witbdruwu 
Firm's  net  investment  4100 


Dr. 
«3240 

370 



375  1020 

Resources  at  Closing. 
1G20  Liabilities  " 

5430  Present  Worth  of  Firm. 
4100  Credit  excuse  of  Ownership. 

1270  Not  Gain. 

6  '  i  .!  .  share  of  not  go 
'a     "  " 

I 

capital  =  82500  —  I 

,  and  iJ's  pr<  sent  net  capital 
B55. 

Examples,    (cxiiij. 

1  and  D  havii 

with  the  f  and  liabilities :  Thej 

eash,  120;    Bills   Receivable,   $1874;   B. 

owe  on  Bills  Payable,  $8250;  W. 
Smith  on  account,  $346.     A  invested  81500  and  withdrew 
$175.     B  invested   81500  and  drew  out  $315.     What. 
lirr,  and  net  capital  of  each  at  closing? 

(2)  A  and  B  close  business  as  follows:  They  In 
$1  124  ;    '.  62;  Fixturi  :  Mortgag< 

able,  $3485;    Bills  Receivable,  $826.      They  owe  on  Bills 

;  on  accounts,  $1240.     A  invested  86000,  and 

I  for  $1000  was  assumed  by  the  firm,  and  paid  during 

lio  drew  out   8685;  and  is  allowed  interest  on' 

capital   invested,   $420.      B  invested    §400,),  and  drew  out 

81860,  and  is  allowed  interest  on  capital,  $280.       A   is  to 

:;  and  B  I  of  gains  and  losses.     What  is  the  net  loss? 

What  is  the  net  capital  of  each  ? 

(3)  1  and  B  and  wish  to  know  the  finan- 

e  cash,  82268,  and  Ileal 
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.     They  owe  on  Mortgages,  $3846:  on 

;    on   Personal    Accounts,  tG7o.     A    inv 

L  drew  out  §2800.     B  in  .     4000,  drew  out, 

.1  for  ex:  50.     A  shares  $ 

B  I  of  the  gains  a;  "What  is  the  net  loss? 

b  financial  standing  of  each  ? 

XXIX.    Alligation. 

£05.  Alligation  is  the  process  by  which  we  find  the 
price  of  a  compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values. 

Ex.  (1).  A  merchant  has  brown  sugar  worth  8  cents 

per  pound.     New  Cleans  worth  9  cents,  and  refined 

•  worth  14  cents  ;  how  many  pounds  of  each  kind 

t  be  use  in  order  to  form  a  mixture  worth  12  cents 

per  pound  ? 

By  selling  the  mixture  at  12  cents  per  pound,  we  see  that 
8  cents  (brown)  gains  4  cents  on  1  lb.;  ,\  1  cent,  is  g 
on  \  lb. • 

9  cents  (New  Orleans)  gains  3  cents  on  1  lb. ;  ..1  cent,  is 

I  on  >{  lb. 
1 1  cents  (refined)  loses  2  cents  on  1  lb. ;  .*.  1  cent,  is  lost 
on  i  lb. 

.  with  every  cent,  gain  he  must  combine  a  cent.  Ios6, 
hence  he  inu*t  have 

i  lb.  at    8  ets.\      (3  lbs.  at    8  cts. 

I  lb.  "  14  cts.  I      |0  lbs.  "  14  cts. 

i  lb.  •«    9  cts.  f  M    9  cts. 

I  lb.  "  14  cl  i.j      VG  lbs.  "  14  cts. 

TTo  mu?t,  therefore,  have  6  lbs.  brown  sugar,  4  lbs.  New 

'  i  ud  12  lbb 

AV<;  i  •  that  these  quantities  will  make  tho  mixture 

3  His.  at    H  ots.  per  lb.  ~    21  cts. 

4  lb*.  "    9  els.       "       =    00  cts. 

"11  els.       M       =3  108. 


mixture.     ":'8  cts.  =--  valuo  of  mixture. 

1  lb 

on  the  J  lb.  of 
bruv\,. 
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refined.  Hence  he  must  take  J  lb.  of  the  brown  and  J  lb.  of 
the  refined,  or  2  lbs.  of  the  one  and  4  lbs.  of  the  other. 

Similarly,  for  every  2  lbs.  of  New  Orleans,  there  must  be 
3  lbs.  of  refined.  As  4  lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  8  lbs.  of  the  refined  to  balance  the  New 
Orleans,  tberc  must  be  7  lbs.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2  lbs.  brown,  2  lbs. 
New  Orleans,  and  7  lbs.  refined. 

From  the  above,  we  see  that  in  examples  of  this  kind  a 
variety  of  answers  may  frequently  be  obtained,  and  all  of 
them  may  be  correct.  To  ascertain  their  correctness  we 
resort  to  the  method  of  proof  given  in  this  example. 

206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  Question*. 

Ex.  (2).  How  much  sugar  at  10,  18,  16,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a  mixture 
worth  1G  cents  ? 

We  proceed  as  follows  : 

XJiffercnces.    10  Write  down  tho  prices  in  a 

—  vertical  coir-                  [dace  the 

0  10      1  'erences  between  these  prices 
8      18     1  and  the  mean  in  a  second  verti- 

1  16      1  cal  column   to   the   left.     Now 
take  1  @  10,  1@13,  and  1@15, 

1  17      2,  4,  G,  8  (the  lowest  that  can  be  taken) ; 

2  18  4,  8,  2,  1  this  would  represent  a  loss  of  10 
as  compared  with  iho  mean;  and  this  loss  musi  bfl  balanced 
by  taking  the  necessary  multiples  of  the  differences  1  and  2, 
which  represent  gain  as  compared  with  the  mean. 

It  is  seen  that  this  loss  ol  L0  can  be  made  up  in  font  wayB, 
!»y  2@17,  4@18,  4@17,  3  @  18,  0@17,  2  @  18,  8@  17,  and 
k@18. 

Other  combinations  may  be  made,  as  e.g. : 

6     10  |  1  Here  1  @  10,  1  @  13,  and  2  @  15, 

3  .  13  ]  1  give  loss  of  11,  which  can  be  made  up 

1  j  15  ,  2  by  multiples  of  the  differences  1  and 

...  j  ...     ...  2  (opposite  17  and  18)  in  five  ways, 

1  17  '  1,  P,  6,  7,  9  as  indicated. 

2  |  18     6,  4,  8,  2^  1 

Also, 


# 
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10 
18 
15 

... 
17 
18 

Again, 


8 

10 

8 

18 

1 

15 

1 

17 

a 

18 

1 

2 

1 

Y,  8,  5,  7,  9,  11 
6,5,4,3,2,    1 

2 

1 
1 


Where  1  @  10,  2  @  13  and  1  <S 
15  give  13  loss;  which  may  be 
made  up  in  six  different  ways. 


2,  4,  6,  8,  10,  12,  14 
7,  6,  5,  4,    8,    2,     1 


Where  2  @  10,  1  @  13  and 
1  @  15  give  Joss  of  16,  which 
may  be  made  up  in  seven 
ways. 


Also, 


6 

10 

8 

13 

1 

15 

i' 

17 

2 

18 

1  Where  1  @  10,  1  @  13  and  8  @  15 

1  give  Joss  of  12,  which  may  be  made 

3  up  in  Jive  ways  ;  and  thus  an  indefi- 

nate  number  of  combinations  may  be 
2,  4,  6,  8,  10  formed. 
5,  4,  3,  2,    1 

Tt  should  be  observed  that  if  the  differences  opposite  the 
prices  less  than  I  are  together  greater  than  the  sum 

of  the  other  differences  (as  in  1 1 1 o  example)  we  assign  num- 
bers (tin1  /ci/v.s<  possible)  to  the  prices  less  than  the  mean 
first,  and  vice  versa  ;  e.g.  of  the  latter  case  : — 

v  much  coffee  at  25,  24,  23,  22,  21,  19,  18  and  17  cent? 
per  pound  must  be  taken  to  make  a  mixture  worth  20  cents 
pet  pound  ? 

Here  the  sum  of  the  dif- 
ferences   in    excess  of    the 
4,  8,  2,  1,  1,  2         mean  is  greater  than  that  of 
1,  2,  8,  5,  4,  2  &o.   the    differences   below    the 
1,  2,  8,  2,  4,  8  mean  ;  wo   therefore  as 

first   n  imbors  to   tho  p] 
1  which  are  greater  thnn 

1  mean,  viz.,  1  @  21,  1  (8 

1  1  @  28,  1  @  24,  and  1  @ 

1  this  givei  a  (jain  of  15, 

1  iob  may  bo  b;ii 

abovo  by  1  @  19,  1  @  18,  and  4  (&  17  ;  or  by  2  @  19,  2  @  18 
a)  17,  Ac,  Ac. 
Ex.  ('•!).  A  grocer  has  12  lbs.  of  brown  sugar,  worth 
10  oents  per  pound,  which  ho  wishes  to  mix  with  clari- 
fied riugar  worth  1(5  cents  per  pound,  so  that  the  mix- 


Vn. 

20 

ft 

17 

2 

18 

1 

19 

1 

U 

2 

22 

8 

n 

4 

24 

8 

25 
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ture  may  be  worth  14  cents  per  pound ;  how  many 
pounds  of  clarified  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  quantity  of  the  brown  sugar,  we  find  that 
there  must  be  1  lb.  brown  sugar  to  2  lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that 
the  gain  and  loss  may  be  equal.  We  shall  therefore 
have  12  x  2  =  24  lbs.  of  clarified  sugar. 

Ex.  (4).  A  grocer  wishes  to  mix  20  lbs.  of  sugar, 
worth  9  cents  per  pound,  and  10  lbs.  worth  12  cents 
per  pound,  with  clarified  sugar,  worth  15  cents,  so  that 
the  compound  may  sell  for  18  cents;  how  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at    9  cents  =  $1.80 

10  lbs.  at  12  cents  ==  $1.20 

*80  $3.00 

Then,  if  80  lbs.  is  worth  $8, 

lib.        "         $&  ==  10  ceul-. 

The  value  of  1  lb.  of  the  mixture  is,  therefore,  worth 
10  cents.     The  question  may  then  be  read  as  follows  : 

How  many  pounds  of  clarified  sugar,  worth  15  cents 
per  pound,  must  be  mixed  with  80  lbs.  of  another  kind 
of  sugar,  worth  10  cents  per  pound,  so  that  the  mixture 
may  be  sold  for  18  cents  per  pound  ? 

The  question  in  this  form  has  already  been  fully  ex- 
plained. 

Ex.  (5).  A  merchant  has  West  India  sugar  worth  8 
cents  per  pound,  and  New  Orleans  sugar  worth  18  cents. 
He  wishes  to  combine  these  so  as  to  make  a  barrel, 
containing  175  lbs.,  which  he  may  sell  at  11  cents  per 
pound.     How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  the  175  lbs., 
we  find  that  2  lbs.  of  West  India  sugar,  and  8  lbs.  of 
New  Orleans  sugar  will  form  a  mixture  worth  11  cents 
per  pound.  Adding  these  quantities,  we  find  that  they 
form  a  mixture  of  5  lbs.     But  the  required  mixture  is 


/". 
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to  contain  176  lbs.,  or  85  times  5.     We  shall  therefor*1 
have 

35  x  2  lbs.  =    70  lbs.  West  India  sugar. 

86  X  3  lbs.  =  105  lbs.  New  Orleans  sugar. 

Examples.    (cxiv) 

(1)  What  quantities  of  coffee,  worth  23  and  85  cents 
respectively  per  pound,  must  be  mixed  together  so  that  the 
compound  may  be  sold  for  80  centB  a  pound  ? 

(2)  What  quantity  of  oats  at  35  cents  per  bushel,  rye  at  60 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken  U 
form  a  mixture  worth  55  cents  per  bushel  ? 

(3)  How  much  tea,  worth  respectively  55  cents  and  75 
cents  per  pound,  must  be.  mixed  with  30  lbs.,  worth  90  cents 
per  pound,  in  order  that  the  compound  may  be  sold  for  70 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  dilute  60  gallons  of 
alcohol,  worth  $1.50  per  gallon,  so  that  the  mixture  may  be 

/       worth  only  $1.20  per  gallon  ?  t 

(5)  How  many  gallons  of  kerosene  oil,  worth  60  cents  per 
gallon,  nmst  be  mixed  with  12  gallons  of  coal  oil,  worth  86 

l,  and  8  gallons  of  Aurora  oil,  worth  56  cents,  so  that 
the  compound  may  be  sold  for  50  cents  per  gallon  ? 
^  '  (6)  A  farmer  has  16  bushels  of  corn,  worth  48  cents  per 

bushel,  and  12  bushels  oi  wbicb 

he  wishes  to  mix  with   ryo,  at  60  cents,  and  barley,  at  80 
cents,  in  order  to  sell  the  compound  a! 
\       How  many  bushels  of  rye  and  barley  will  l>c  required  ? 
\^    (7)  A  confectioner  mixes  three  different  qualities  of  candy 
^worth   respectively   14   cents,  18  cents,  and    80  cent' 
A  pound,  so  i'  a  box  of  84  lbs.;  how  many  pounds  of 

each  sort  must  lie  take  so  as  to  sell  tho  compound  at  an 
average  price  of  2  r  pound  • 

(8)  A  forme*  lias  ■  rout  qualities  of  wool,  worth 

y  re;  pectiveiy  )!:!  cents,  37  cents,  per  pound. 

*■  w  make  np  a  |  amounting  to  120  lbs.,  which 

,i.    How  a 
'ind«  of  each  kind  most  ho  tako  ? 

XXX.    Exchange. 

207.  'i  i  I  to*  «iv'n£  or 

receiving  in  tin-  money  01  «>no  country  a  sum  vqvn\  in 
valur  to  a  «un  MJ  of  another  country.     1 
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ample,  if  an  English  merchant  pays  to  a  French  mer- 
chant 100  sovereigns  and  receives  in  return  2500  francs, 
it  is  a  case  of  Exchange. 

In  countries  which  cany  on  considerable  trade  with 
each  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a  large  number  of  persons  indebted  to  others 
in  America,  and  likewise  a  large  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
is  called,  were  sent  from  Englanu  to  pay  the  debts  in 
America,,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  tran- 
sportation. To  avoid  this  risk,  &c.,  Bills  ok  Exchange 
are  used  to  liquidate  debts  reciprocally  duo  between  two 
places  without  any  actual  transmission  of  mo] 

208.  A  Bill  of  Exchange  is  a  written   order,   ad- 

•  u  in  a  distant  place,  directing  him  to 
pay  a  certain  sum  of  money,  at  a  specified  time,  to 
•  his  older.     The  person  who  signs  the 
bill   i  the  Drawer,  or  Maker.     The  person  to 

whom  it  is   Q  is  the   Drawee,  .    the 

Drav  es  to  pay  it,  and  writes  " accepted"  with 

his  signature  and   the  date,  across  the  face  of  it,  he  be- 
comes the  Acceptor.     The  person  to  whom  the  w 
is  to  be  pa  mx  ;  if  he  transfers  payment  to 

another  he  Endorses  it,  i.e.,  he  writes  ins  name  across 
the  back  of  it  and  becomes  responsible  for  its  paj 
'in  case  tiie  Drawee  fails  to  make  payment. 

**"**   209.  The  Par  of   E  between  two  countries 

denote.-,  tho  nominal  value  of  a  unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a  unit  of  com;: 
the  other  country. 

As  we  supposed  the  exports  from  England  a. 
ica  to  be  equal,  creditors  in  England  will  bo  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  the 
exchange  will  deviate  but  slightly  from  the  par  of  Ex- 
change.    But  if  the  exports  from  America  are  in  e 
of  those  from  England,  or  the  of  i,We  is  i& 
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favor  of  America,  the  claims  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie  ;  and  on  the  oiher  hand,  the  export- 
ers in  America  not  finding  sufficient  purchasers  for  all 
their  bills  on  England,  will  sell  them  at  less  than  then 
par  value.  Now  the  real  rate  of  exchange  depending 
on  the  balance  of  trade  is  called  the  Course  of  Ex- 
change ;  and  it  is  at  a  premium  or  discount  according  as 
it  is  above  or  below  the  par  of  exchange.  Of  course  no 
one  would  give  a  premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  England  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  English  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  v  by  this  circuitous  route  is 

ihau  the  direct  course  of  exchange.     The  finding 
the  course  of  exchange  between  two  .  by  coin- 

paring  the  courses  of  exchange  between  them  and  one 
or  m  veiling   places   is   called  Ahiutkatiqn  op 

Exchange.  The  arbitration  is  Sim/,!,:  when  only  one 
place  intervenes,  and  ( 'ompound  when  more  than  one. 

Is  of  Exchange  are  usually  drawn  in  Bets,  three 
oonstitni  These  are  distinguished  from 

one  another  b 
of  exchange.     These  are  forwarded   by  different  r< 

',    against  delay  or  their  bei  The 

•ives  is  paid,  and  the  other  tw< 
I 

210.  By  A'-'  at  the  value  of  the  pound 

uigwas  fixed  at  $4J.     Thi 
QflM    value,    which 

of  exchange  which  are  quoi 
ih  are  still  en  i  int.  on  the 

I 
cent.,  fur  $1 <  u.  $1,802, 


EXCHANGE.  3BO 

FORM  OF  DRAFT  OB  INLAND  BILL  OF  EXCHANGE. 

$1000.  Toronto,  July  12,  1877. 

At  ten  days'  sight,  pay  to  the  order 
of  Adam  Miller  &  Co.,  One  Thousand 
v  Dollars,    value   received,  and   charge 
to  account  of 

\V.  E.  Jonks. 
To.  J.  Smith  &  Co., 

Montreal. 


Stamp 


FORM  OF  A  FOREIGN  BILL  OF  EXCHANGE. 

Exchange  for  £200.  Toronto,  July  12,  1877 

Three  (lays  after  sight  of  this  first 
of  exclt  sond   and    third    of 

same  date  and  tenor  unpaid), 
Adam  Miller   A:  Co.,  or  order,    Two 
Hundred     Pounds     Sterling,     value 
I'd,    and    charge    the    same   to 
the  account  of 

\V.  B.  Taylor. 
To  Geo.  H.  Simpson, 

Banker,  London. 

FORE  I  (IX  MOSEYS  OF  ACCOUNT, 

With  the  par  value  of  the  writ,  an  fixed  by  comiic 

'ids. 

.    (silver)  ss   $-485 

IUM. — 100  cents  =  1  guilder  or  florin  ;  1  guilder 

(silver)  ==   -40 

-1  milree  =  :     -828 

:sn    Inoia. — 12   pice  =  1  anna;    16  annas  =  1 

*445 

Buenos  Ayrbs. — 8  rial-;  =  1   dollar   currency,  mean 

•  =  -98 

Canton.-   I  udarines;  10  cand.  =  1  mace ; 

10  mace  =  1  tael  =   148 

■  \,  and  Chili. — 8  rials  =  1  dollar  =  .w     1.00 
>  \kk. — 12  pfenning  =  1    skilling  ;    16  skilling  = 

res  =  1  rix-dollar  = "52 

10  centimes  =  1  decline  ;  10  decimes  =  1 

franc  — -186 

Greece. — 100   lepta  =  1  diachme ;  1  drachme   (sil- 

*  -166 

Uoli.  i  cents  =  1  florin  or  guilder ;  1  florin 

it)  - "40 
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Hamburg. — 12  pfenning  =  1  schilling ;  16  Bchil.  =  1 

marc;    8   marcs  =  1   rix-dollar  = *6^ 

Mexico.--8  rials  =  1  dollar  = 1.0» 

Portugal. — 400  rees  =  1  cruzado  ;    1000  rees  =  1 

milree  or  crown  = 1.12 

Prussia. — 12  pfennings  =  1  grosch  (silver)  ;  30  gros- 

cheu  =  1  thaler  or  dollar  =  '69 

Russia. — 100  copecks  =  1  ruble  (silver)  =  *78 

Sweden. — 48  skillings  =  1  rix-dollar  specie  = 1.06 

Spain. — 34  inaravedis  =  1  real  of  old  plate  *  = *10 

8  reals  =  1  piastre  ;  4  piastres  =  1  pistole  of  ex- 
change ;  20  reals  vellon  =  1  Spanish  dollar  =  ...  1.0C 
Turkey. — 8  aspers  =  1  para  ;    40  paras  =  1  piastre 

(variable)  about '096 

Venice. — 100  centesimi  =  1  lira  =  *186 


VALUE  OF  FOREIGN  COINS. 


Guinea  

Sovereign  of  Grout  Britain. 

Crown  of  England 

Half  Crown  of  Fngland  

Snilling  of  England 

Franc  of  France 

.no  l'ieco  of  France 

Forty  Franc  l'ieco  oi  France 



Louin-d'Or  of  France 

Florin  ol  tbe  Netherlands... 

Quilder  of  the  Netherlands. 

Many... 

i  Kix-Dollai ■!.!  Iiiis- 

din  ar  I  many  ... 

Rli  Dollar  ol  Bremen 

noo  of  Uiiinl'urg  ... 

i  taxony,  Bohemia 
and   1  > 

;rg   and 

. 

Lugal 


*5.10 

1.1!  10 
.608 
.241 
•lfj 

.ISA 
7.06 

4.50 
.40 
A') 
.40 

.7M 

.8.r, 
.48j 

.48 

.40 
1  (N) 

LIS 


Milree  of  Madoira 

Milroe  of  Azores  

ltoal-Vullou  of  Spain 

Real-Plate  of  Spain 

iain 

Rial  of  Spain 

en 

i'ii 

Ruble  (silver)  of  Russia  ... 

Imperial  of  Russia  

Mexico  

Half-Joe  of  Portugal  

Lira  ol  Tuscany  and  Lom- 
bards-   

Bardinla 

Dunce  of  Sicily  

ol  Naples 

Crown  of  TuHcany    

Florence  Livrs 

i  lenoa  Lit  re   

Geneva  Lh  ro 

Leghorn  Dollar 

I  Ivre  

i  Malta 

'I'm  kihh  Piastre 

Pagoda  ol  India 

Rupee  of  India 

Taol  of  China 


$1.00 
.831 
.05 
.10 

3.B7 
.13 
.18 
.16 
.75 

7.83 
15.60 

&53 

.10 
.186 

2.40 
.80 

1.05 
18 
JM 

.21 

.27 
.40 

.05 
I.M 

.44* 
l.-ib 


.  (l).  A  broker  in  Toronto  Bold  h  bill  of  exchi 

mm  of  which  whs  for  £750.  8*.;  what 

did   I  "  for  till)   bill,  eXOhAXlge   being    quoted  ut 

■t  ? 

*The  old  pl»««  r«il  la  not  a  ooiu.  but  i»  Ui»  denomination  iu  which 
|SjfcM0N»r< 
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Since  £1  =  $4$  X  1.10},  i.e.,  $4}  increased  by  10}  per  coat. 
.-.  .6750.  4=  8750.4X4|X1.10}. 
=-  $3076.96. 
.\  he  got  =  $8676.96  for  the  hill.  i 

Ex.  (2).  What  is  the  value  in  English  money  of 
1528*7  francs,  when  the  course  of  exchange  between 
Paiis  and  London  is  at  25-3  francs  per  pound  sterling  ? 

aince  25*3  francs  =  £1, 
1  frano       =  jfijsTs 
.-.  4528-7  francs  =  £^£§—1  or  £179. 

Ex.  (8).  A  merchant  pays  a  debt  of  4370  milrees  in 
Portugal  with  j£971.  11«.  O^d.  ;  what  is  the  course  of 
exchange  in  pence  per  milree  ? 

£971.  lis.  9fd.  =  932727  farthing* 
Then  since  4379  milrees  =  932727  farthings, 

1  milree  =  94g797  farthings,  or  21  j   iar- 
l.lugs; 
,\  the  course  of  exchange  is  53}  pence  per  milree. 

Ex.  (4).  If  11-G5  Dutch  florins  are  given  for  24*42 
francs,  352  florins  for  107  marks  of  Hamburg,  and  68$ 
marks  for  82  silver  rubl  Petersburg;  how  many 

francs  should  he  given  for  032  silver  rubles  ? 

Here  1  silver  ruble  —  fl8'-*g  marks. 

1  mark  =  n''2  florins, 

1  florin  ■»vv4s  francs: 

ilea 

.-.  1  silver  ruble--4^-  x-foJ-  X  f£ff  francs,  or  3*3 
rancs ; 
.-.  932  silver  rubles  =  932x8*3  francs,  or  3075*6  francs. 

Ex.  (5).  A  New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a  time 
when  the  exchange  of  New  York  on  London  is  $4*885 
for  £1,  of  London  on  Paris  is  25*4  francs  for  £1,  and  of 
Paris  on  Amsterdam  is  212  francs  for  100  florins ;  £  per 
cent,  brokerage  being  paid  in  London  and  in  Paris,  how 
many  dollars  will  purchase  the  bill  of  exchange  ? 
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Since  100  florins  =  212  franca, 

.-.  1  florin  =fo"u  francs. 

But  to  buy  a  bill  of  100  fr.  requires  a  bill  of 100£  fr. 

.•.  to  buy  a  bill  of  1  fr.  requires  a  bill  of  f  ]}^  fr. 

Again  25.40  fr.  =  £1 ', 

but  to  buy  a  bill  of  .£100  requires  iJlOO,1,  ; 

Again  £1  =  fc4.&85; 
'.  1  florin  =  tHi  X  m  X  r.^0  x  Uh  X  48S5. 

.     OHAAI\  a       ■  r  9  40X  2  12X801X801 

=  |I11420.317,  sum  required. 

Ex.  (G).  A  merchant  of  Toronto  wishes  to  transmit 
2100  marcs  banco  to  Hamburg.      Ho  fiuda  exchange 
between  Toronto  and  Hamburg  to  be  35  cents  ■■ 
marc.     The  exchange  between  Toronto  and  ] 

.1*1  ;   that  between  I  in  2'i 

francs  lor  £1  ;  and  that  of  Paris  on  Hamburg  is '47 
rones  for  >s.     By  what  way  shou. 

merchant  remit  ? 

By  •  uango  1  marc  =  §0-35; 

I 

=  1840. 
By  circuitou 

.*.  1  u 

\nd    i\  %A 

.-.  1   i 

.•    !4400 

1888.19. 

t}ft,  and  only  *.s:;m.|<»  bj 


/     •/  '/*    u 
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Examples-    (cxv) 

(1)  When  &7300  nre  paid  in  Toronto  for  a  bill  of  exchange 
on  Liverpool  for  £1500;  how  was  sterling  exchange  quoted  ? 

(2)  What  will  the  cost  of  a  bill  on  Paris  for  2156874  francs, 
exchange  being  5.8  francs  to  the  dollar  ? 

(8)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
56  centimes,  how  many  francs  and  centimes  is  one  florin 
worth  ? 

(4)  If£lbe  worth  25£  francs,  and  be  also  worth  till 
copecks  in  Russian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ?     (N.B. — 20  francs  =  1  napoleon.) 

(5)  The  French  franc  is  divided  into  100  centimes  and  the 
v  Frankfort  florin  into  60  kreutzers.  When  the  pound  ster- 
r-  ling  is  worth  25.50  francs  in  Paris,     and  11  fl.  54  kr.    at 

Frankfort,  what  is  the  worth  of  the  napoleon  in  florins  and 
kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York 
v*  at  5.12$  francs  to  the  doHftr  and  gold  was  at  135$.  If  a 
/*  New  York  merehant  owed  12669  francs  in  Havre,  how  much 

would  he  have  to  pay  in  greenbacks  for  a  bill  of  exchange  to 
cover  his  indebted  o 

(7)  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchest  ad,  exchange  being  at  108 ;  what  will  be 
the  face  of  his  bill  in  pounds,  shillings  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.  S.  gold  eagle, 

X  feigning  258  grain*  fa  fine,  and  the  sovereign  of  which  1869 
weigh  40  lbs.  of  gold  ft  line  ? 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
V  and  Paris  wheu  the  course  of  exchange  between  London  and 

Amsterdam  is  12.16^  florins  for  £1,  and  between  Amsterdam 
and  Paris  209  \  francs  for  100  florins. 

(10)  If  a  merchant  buys  a  bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25.5  francs  per  pound  sterling,  and  if  thu  bill 
is  sold  in  Amsterdam,  at  the  rate  of  80  francs  for  14  florins, 
and  the  money  received  be  invested  in  a  bill  on  Hamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  what  ip  the  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  a 
pound  sterling  iu  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is- 14  marcs 
banco  per  pound  sterling  ;  that  of  Hamburg  on  Amsterdam 
is  20  marcs  banco  for  18  florins ;  that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ;  and  that  of  Paris  on  Tor- 
onto is  4  francs  for  72  cents,  what  is  the  rate  of  exchange 
between  London  and  Toronto,  or  how  many  dollars  are 
equal  to  £1  sterling  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  (h"  mts  oi 
25  franca  70  centimes  for  £1  sterling,  and  the  exchange  at 
Vienna  upon  Paris  is  at  the  rate  of  40£  Austrian  florins  for 
90  francs  :  find  how  many  Austrian  florins  should  be  paid  ai 
Vienna  for  a  i>50  note. 

(18)  What  is  the  arbitrated  rate  of  exchange  between 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  London 
at  25.05  francs  per  £.,  are  sold  in  Lisbon  at  525  rees  per  3 
francs? 

(14)  Given  that  1  ounce  Troy  equals  81.1  grammes;  thai 
10  grammes  of  French  standard  gold  are  worth  81  francs; 
and  that  the  worth  of  a  given  weight  of  English  sta: 
gold  is  to  that  of  the  same  weight  of  French  standard  gold 
3100,  find  what  number  of  Troy  ounces  of  English 
standard  gold  the  franc  is  equal  to,  and' what  is  the  fixed 
nnmber  of  francs  equivalent  to  .£1  ? — the  English  mint  price 
of  standard  gold  being  77s.  lOJd.  per  ounce. 

Examination  Papers. 

i. 

(1)  If  throe  fluids,  whose  volumes  are  as  8,  7,  and  12,  and 
s^  their  specific  gravities  .95,  1.16,  and  1.86,  be  mixed  together; 
^  what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  }  of  A'r  money  equals  3  of  B*s,  and  3  of  B's  equals 

J  the  interest  of  nil  their  money  at  8 

tnthfl  is  16281,  how  much  money  has  1 
/8)  AT-  it  wishes  to  pay  a  debt  of  .£1200  in 

Sow  many  dollars  must  lie    pay   to    procure 
rem  I  nee  and  Hamburg  if  we  allow  that 

mdon  m  96  marcs  banco 
rchant  in  Cincinnati  wi  11.60 

Oge   on    New   York 

fin    Bt.    I -"ins    J   per 
hit,  and    ■ 
iunt.     ^ 
method,  and  bow  much  better  ie 

(5)  A  no  purchased  a  draft  on  New 

■ig  $2570.89.     Whet 
wm  the  oonrae  of  exchange  ? 

II. 

fK  lobant  mixee  11  Dm.   <i  I  Ibf.  ox  an  in- 
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ferior  quality,  and  pains  16  %  by  selling  the  mixture  at  87 
cents  per  pound.  Allowing  that  a  pound  of  the  one  cost  12 
cents  more  than  a  pound  of  the  other,  what  was  the  cost  oi 
each  kind  per  pound  ? 

(2)  A  and  B  are  in  partnership  in  a  concern  in  which  A 
has  $20000  engaged,  and  B  §30000.  The  gross  receipts  for 
a  year  are  §12800;  of  this  one-eighth  partis  expended  in 
salaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners,  A  is  to  receive  8  %  upon  his 
.1,  and  B  4  %  upon  his,  and  then  the  rem  tinder  of  the 
jrofits  is  to  be  divided  in  proportion  to  the  capital  employed. 
Find  the  net  receipts  of  A  and  B. 

(8)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
15  o  nts  per  1!  old  in  Paris  at  bl\  florins  for 

L20  francB  ;  what  is  the  course  of  exchange  between  London 
.  ud  l'aris  ? 

(4)  On  the  1st  Jan.,  A  brought  into  a  business  $1400,  and 
on  1st  April  ft!  ;  on  the  1st  June  be  took  out 
|1600,  and  B  months  alter  this  he  brought  in  $2400.  B 
brought  into  the  bu  $2000;  4  months  after  this  he 
took  out  $000,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
clear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
receive  ? 

(5)  A  cask  contains  12  gals,  of  wine  and  18  pals,  of  water  ; 
another  cask  contains  1)  gals,  of  wine  and  3  gals,  of  water ; 
how  many  gallons  must  be  drawn  k  so  as  to 
produce  by  their  mixture  7  gals,  oi  wine  and  7  gals,  of 
water  ? 

III. 

(1)  A  merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound;  with  these  he  wishes  to  iill  a  cask  that  hold «  200 
lbs.;  how  much  of  each  kind  must  he  take,  so  that  tLo 
mixture  may  be  worth  15  cents  a  pound  ? 

(2)  A  16  days'  draft  on  Mod  led  $1190.234  when 
sold  at  H  %  discount,  and  interest  oil' at  0  per  cent.  What 
was  the  face  of  the  draft  ? 

'     (8)  If  A  i  in  G  months,  B  $150  in  5  months,  and 

is  ;  what  was  the  whole  stock,  C's  part  of 

ug  $400. 

(4)  From  a  cask  of  wine  one-fourth  is  drawn  off,  and  the 

cask  is  filled  up  with  wai  mrth  of  the  mixture  is  then 

drawn  off,  and  I  filled  up  with  water,  after  this 

tion  of  the 
Q»]  quantity  of  wine  will  be  left  in  the  cask? 
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(6)  A  person  in  London  owes  another  in  St.  Petersburg 
920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker,  at  a  time  when  the 
exchange  between  London  and  Paris  is  25.15  francs  for  £1, 
and  between  Paris  and  St.  Petersburg  1.2  francs  for  1  rouble. 
The  remittance  is  delayed  until  tbe  rates  are  25.35  francs  for 
i'l  and  1.15  francs  for  1  rouble.  What  does  the  broker  gain 
r  Iobo  by  the  delay  ? 

IV. 

(1)  If,  when  the  course  of  Exchange  between  England 
and  Spain  is  SSld.  per  dollar  of  20  reals,  a  merchant  in 
Liverpool  draws  a  bill  of  £854..  Its.  3<i.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft  ? 

(2)  I  wish  to  pay  a  bill  in  Naples  of  7500  lire  ;  the  direct 
exchange  is  $0.22  =  1  lira;  the  exchange  on  London  is 
$4.95;  of  Loudon  on  Paris  is  £'1  =  26  francs;  of  Paris  ou 
Naples  is  1|  fraucs  =  l  lira.  "What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(8)  A  merchant  in  New  York  gave  01000  for  a  bill  on 
Loudon  of  £200.     What  was  the  rate  oi  exchange  ? 

(4)  A  merchant  in  New  York  wishes  to  pay  £'3000  in 
London.  je   on    London  is  at  par ;  on  Paris,   5 

francs  25  •  peril;  and  01  a  Is  to 

a  guilder.    Tin  exchange  between  Prance  and   England  at 

. 
£1.     Wlii  li  is  the  most  adva 

iris,  or  through  Aiur- 
. 

(6)  IL>w  many  pounds  of  sn»:»r  at  H,  18,  and  14  cents  per 
ed  with  8  •-,  2  pounds 

r  pent,  by  selling  thi  at  Mi  oe 

V. 

rding  to  thi 

ily  iih 
.:    by  each  (I 

v  with 

..:  the  mix- 
ture nt  gallon? 

".   .1,  !■ 
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and  $1200  respectively.     If  /J's  stock  is  in  trade  2  months 
longer  than  A 's,  what  time  was  each  stock  in  trade  ? 

(4)  A  merchant  every  year  gains  50  °\»  on  his  capital,  of 
which  he  spends  £1200  per  annum  in  house  aud  other  ex- 
penses. At  the  end  of  4  yoars  he  fiuds  himself  in  possession 
4  times  as  large  as  what  he  had  at  commencing  business  ; 
what  was  his  original  capital  ? 

(f>)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  >  ly  '34  and  "46  of  the 
V  whole.     If  a  gallon  of  the  first  in  mixed  with  two  gullons  of 
the  second,  what  decimal  part  will  the  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
renc;thened  ? 

XXXI.    Ratio  and  Proportion. 

211.  If  A  and  B  be  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  B  is  called  the 
Ratio  of  A  to  />'. 

212-  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Ari  by  the  fraction,  which  ex- 

presses the  measures  oi   the  first  when  the  second  is 

taken  as  the  unit  of  measurement. 

Thus  if  5  shillings  be  the  unit,  the  mensuro  of  8  shillings 
ia-^r-aWl  the  r  -lings   is   repn 

/by  the  fraction  2. 

The  words  "  the  ratio  of  8  shillings  to  5  shillings" 
are  abbreviated  thus: 

3  shillings  :  5  shillings. 

213.  Ratios  may  he  compared  with  each  other  by 
comparing  the  fractions  by  which  they  are  represented. 
Thus  2  pence  :  5  pence  is  represented  by  j 
and    3  pence  :  7  pence  is  represented  by  \ 
Now  1  =^  Jj,  and  }  =  'J, 

.•.  f  is  greater  than  l 
and  .•.  8  pence  :  7  pence  is  greater  than  2  pence  :  5  pence. 
When  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessary  that  all  four 
quantities  should  be  of  the  same  kind  ;  it  ia  only  neces- 
sary that  each  pair  should  be  of  the  same  kind. 


2-12  RATIO   AN£>   fBOPORTtON. 

For  example,  we  can  compare  the  ratio  of  4  shillings 
to  7  shillings  with  the  ratio  of  7  clays  to  12  days,  and 
finding  thai  |  is  less  than  T7j,  we  may  say  that  the  ratio 
of  4  shillings  to  7  slullings  is  less  than  the  ratio  of  7 
days  to  12  days. 

214.  When  the  ratio  symhol  (  :  )  is  placed  between 
two  numbers  we  may  substitute  for  it  the  fraction 
symbol. 

Thus  if  we  have  to  compare  the  ratios  2  :  8  and 
5  :  7,  we  effect  it  by  comparing  the  fractions  |  and  £• 

215.  Ratios  arc  compounded  by  multiplying  together 
the  fractions  by  which  they  are  represented,  and  ex- 
pressing the  resulting  fraction  as  a  ratio. 

Thus  tbe  ratio  compounded  of  2  :  8  and  5  :  7  is 
10  :  21. 

2  and  3  are  called  the  Terms  of  the  ratio  2  :  8. 

2  is  called  the  Antecedent  and  3  the  Consequent  of 
the  ratio. 

216.  Ratios  are  either  direct  or  inverse. 

A  direct  ratio  is  tbo  quotient  of  the  antecedent  divi- 
ded by  tho  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
Ibo  ronsequeni  divided  by  the  antecedent. 

Examples-    (cxvi) 

(1)  Compare  the  rntioR  2  :  5  and  4  :  B, 

(2)  I  the  ratios  '  I  19:41. 

16  and  18  :24. 
(4,   |  7.  i:?:  15,  21  :91,  and  16  ! 

(7>)  Componnd  the  :  7,  1*  :  8|,  2}  :  I}. 

-ml  tlm  consequent  11.26,  what  is 
■ 

(7)  Rowan  •  :;i;x4x8: 12xl0x2excrod 

that  •  i  +  «  ? 

(Hj  What  i«  the  rioprooal  ratio  <-f  i :};  of  21:7-9? 

i    i  |     ATI  B6  ' ■').  milos 
In  tli-  i  in  wliirh  it  li  situated.     What  ifl  the  rola- 
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(10)  The  ratio  03  :  52  results  from  compounding  four 
ratios  together;  three  of  these  are  7  :  8,  12  :  15,  and  $  :  £•'; 
express  the  fourth  ratio  in  its  simplest  form. 

(11)  What  effect  has  adding  the  same  quantity  to  both 
terms  of  a  ratio. 

PROPORTION. 

217.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  that 
the  two  fraction*  representing  the  ratio*  must  be  equal. 

Thus  the  ratio  G  :  12  is  equal  to  the  ratio  4  :  8,  be- 
cause the  fraction  -fa-  =  the  fraction  •$. 

The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  in  propor- 
tion, or  proportionals,  and  this  relation  is  thus  ex- 
pressed— 

6  :  12  =  4  :  8. 
The  two  terms  6  and  8  are  called  the  Extrf. 
12  and  4  the  Means. 

The  sign  of  equality  is  usually  expressed  thus,  ::  and 
then  the  ratios  read  6  is  12  as  4  is  to  8. 

218.  When  four  numbers  are  in  proportion, 

the  product  of  tho  extremes  =  the  product  of  the  means. 

For  example,  if  6  :  12  ::     4:8 
6x8-=  12X4 
For,  since  i°2  =  f ,  by  hypothesis, 

__J    4X13    4   . 

8X9    iiLL2 . 

•    •     19x"a  8x12* 

Now  the  denominators  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  equal,  that 
is 

'6x8-4X12 

From  this  it  is  evident  that  if  three  out  of  the  four 
numbers  that  form  a  proportion  are  given,  we  can  find 
the  fourth, 
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Ex.  (1).  Find  a  fourth  proportional  to  8,  15,  7. 
8  :  15  =  7  :  number  required, 
.*.  8  X  number  required  =>  15  X  7, 
.'.  number  required  =  -lg*7   =  35. 

Ex.  (2).  "What  number  has  the  same  ratio  to  9  that 
8  has  to  5  ? 

8:5  =  number  required  :  9, 

;'.  5  X  number  required  =  3x9, 

.\  number  required  =  y  __  52^ 

219.  Three  numbers  are  said  to  be  in  Continued 
Pbopobtion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  the  ratio  of  the  second  to  the  third. 

Thus  8,  6,  12  are  continued  proportion, 

for     g    = 

The  second  number  is  called  a  Mean  Propoktional 
between  the  first  and  the  third. 

Ex.  Find  a  mean  proportional  betwoen  6  and  24. 
6  :  required  number  =  required  number  :  24  ; 
.'.  required  number  X  required  number  —  (J  x  24  ; 
.*.  square  of  required  Dumber  =  144, 
.*.  r<  (mired  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 
way,  that  when  one  U  d  2,  8,  ...  times,  the 
Other  is  also  increased  2,  8 times,   they  an 

ion. 

For  example,  if  1  lb.  of  sugar  cost  9  cents, 

2  11  .:  x  9  cents, 

8  lbs.  ••        ;;                 (3; 

bano   1  lbs.  M       7  x  9  cents, 

And  25  lbs.  "      25  x  9  cents, 
.'.  7                                               25  x  9  cents. 
it  is,  tin                                        iportionaJ  1 

weiijlit. 

'  ited  in  such  a 

way,  t  /  2,  8,  times,  the 

>*h«d  2,  8,  times,  they  are  inversely 
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proportional ;  thus,  if  one  man  can  mow  a  field  in  12 
days,  2  men*  can  mow  it  in  half  the  time,  or  in  y  days ; 
8  men  in  a  third  of  the  time,  or  in  y  days,  &c. 

hence  four  men  can  mow  it  in  —  days  ; 

and  12  "  "  \\    days; 

4  men  :  12  men  :  :  ||  days  :  *  *  days  ; 
that  is,  the  number  of  men  required  to  do  a   certain  work  is 
inversely  proportional  to  the  number  of  days,  or  vice  versa. 

Examples-    (cxvii) 

(1)  Arrange  4,  3,  0  and  12  so  that  they  may  be  in  propor- 
tion. 

(2)  Find  the  second  term  when  18,  2-6  and  1'8  are  the 
other  3  terms  of  a  proportion. 

(3)  Find  a  mean  proportional  to  *038  and  '00152. 

(4)  If  A  =  '6\  of  B,  and  (7=5 \  of  B,  find  the  ratio  of  A 
to  C. 

(5)  Find  a  fourth  proportional  to  5,  7,  and  15. 
((>)  Find  a  fourth  proportional  to  §,  $,  and  f. 

(7)  Find  a  fourth  proportional  to  '3,  -16,  and   09. 

(8)  Find  a  mean  proportional  to  14  and  56. 

(9)  Fiud  a  mean  proportional  to  ^  xmd  f  f . 

(10)  Divide  $15S7  among  A,  B,  (7,  D,  so  that  A's  shari. 
:  to  B's  share  =0  :  5,  B's  share  :  (7s  share  =  4:3,  and  Co 
share  :  lfs  share  =  8  :  2. 

SIMPLK    PROPORTION   OR   RULE   OF  THREE. 

222.  When  Three  terms  of  a  proportion  are  given  to 
nd  the  fowth  it  is  a  Simplk  Proportion.  In  a  simple 
proportion  we  have  two  ratios  given  ;  one  of  these  has 
both  tenns,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  be  of  one  kind  and 
the  third  and  the  answer  of  another  kind. 

Ex.  (1).  If  5  horses  eat  20  bushels  of  oats  in  a  given 
time,  how  many  bushels  will  8  horses  eat  in  the  same 
time  ? 

Here  the  number  of  bushels  consumed  is  directly 
proportional  to  the  number  of  horses, 

hence  5   :  8   ::   20  bu.   :  hu.  required; 

,\  bu.  required  =  8J~9  =82. 
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Ex  (2).  IfG  men  can  do  a  piece  of  work  in  5  days, 
in  what  time  can  9  men  do  the  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  number 
of  men, 

hence  9  :  6    ::    5  days   :   days  required ; 

.'.  days  required  =  -^—  =  8£. 

Ex.  (8).  If  8  cwt.  1  qr.  of  hay   cost   $2.21,   what 
should  8  t.  5  cwt.  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 

Hence  8  cwt.  1  qr.  :  8t.  5  cwt.   ::   $2.21   :  dollars 
required ; 

Here  we   reduce   the    1st  and    2nd   terms   to   the 
;;ioii  denomination,  quarters,  and  the  proportion  be- 
comes 

18  :   200   ::   $2.21    :   dollars  required; 

;.  Dollars  required=3-^-1^1  =$44.20. 

From  these  examples  we  deduco  the  following  rule  : 

Write  the  given  number  that  it  of  the  tame  kind  <ts  the 

required  fourth  l>rn\,  frr  the  third  term  of  tlie  proportion. 

Tlum  ,'iture  of  the  question  whether  tlte 

answer  is  In  be  greater  or  less  tlum  the  third  term.     If 

the  larger  of  the  tnin  remaining  numbers  in 

■  ,  in  the  first.     Then  having 

t  tic  first  and  /"-•>■  to  thes  \me  denomination^ 

i  and  third  terms  together,  and  divide 

/'V.s,'  t'lin.      The  quotient  null  be  the 

mitten  down 
r  two  m  ined  by  a 

TIiiih,  in  Ex.  (1) :  "if  6  bones  eat  20  lm., 
will  h  boi  20  bu.  ?"     M 

<•  6  :  a.  I);  "  If  0  men  do  a  piece  of  work 

in  0  !)  ni«  ii  a  longer  or  shorter  period 

than  0  days?"  6. 
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Examples,    (cxviii) 

(1)  A  person  after  paying  an  income  tax  of  Id.  in  the  .£1 
has  a  net  income  of  £1247.  10a.  5d.  ;  what  was  bis  gross 
income  ? 

(2)  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  o:i  Monthly,  ,;,'ains  8m.  10s.  a  day ;  what  will  be  the 
time  by  the  watch  at  a  quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a  3  milo  race  on  a  courso  ^  of  a  mile  round, 
A  overlaps  B  at  the  middle  of  the  7tli  round.  By  what 
distance  will  A  win  at  the  same  rate  of  running  ? 

(4)  A  watch  was  6t7r  min.  slow  at  noon  ;  it  loses  12  min. 
in  20 £  hours  ;  find  the  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(5)  If  4  men  or  6  women  or  9  boys  can  perform  a  piece  of 
work  in  27  J  days,  in  what  time  can  (1)  5  men  and  9  women 
perform  it  ?  and  (2)  5  men  and  8  boys  perform  it  ? 

(6)  If  14  j  shares  of  a  property  are  worth  $116.15,  what  are 
5|  shares  worth  ? 

—  (7)  A  floor  can  be  covered  by  32£  yards  of  carpet  7  quar- 
ters wide ;  how  many  yards  of  Brussels  carpet  26  in  width 
will  cover  the  same  room  ? 

(8)  Two  olocks,  of  which  one  gains  4m.  15s.  and  the  other 
loses  3m.  15  s.  in  24  hours,  were  both  within  2^  min  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ;  they  now  differ  from  one  another  by  half  an  hour  ; 
find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6336  stones  3j  ft.  long  complete  a  certain  quantity 
of  wall,  how  many  similar  stones  of  2|  ft.  long  will  raise  a 
like  quantity  ? 

(10)  A  besieged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3  weeks  ;  how  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7  weeks  ? 

COMPOUND  PROPORTION. 

223.  Where  jtV,  seven,  nine,  &o.,  terms  of  a  propor- 
tion are  given  to  find  a  sixth,  eighth,  tenth,  Ac,  term  it 
is  called  Compound  Proportion  or  the  Double  Kule  of 
Three. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  all  being  complete  but  one. 
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A  Compound  Proportion  is  produced  by  multiplying 
together  the  corresponding  terms  of  two  or  more  simple 
proportions. 
Thus,  12  :     6  :  :       4:2 
9:8::       6:2 

6  :  >4  : :     10  :     8   multiplied   together  produce 
the  proportion  540  :  72  :  :  240  :  82. 

Ex.  If  6  men  in  8  days,  working  10  hours  a  day, 
can  reap  24.  acres  of  wheat,  how  many  acres  could  10 
men  reap  in  15  clays  of  12  hours  each  ? 

6     :  10       :  :  24  :  acres  required 
8     :  15 
10     :  12 


480     :  1800  :  :  24  :  arces  required. 
.-.  acres  required  =  '  8n40H*24  =  90. 
24  the  term  of  the  imperfect  raito  is  put  in  the  8rd 
;  the  otb  then  considered  separately 

and  treated  as  in    Simple  t  all  the 

.  all  the  first  terms  arc  multi- 
plied for  a  new  first  term  and  similarly  with 
ms.     The  answer  is  then  got  as  in  Simple 
Proportion. 
Notk.  I. — Before  compounding  the  complete  ratios  it 

on  to  the 
I  to  the  2nd  o  any  of 

Mi.-  it  and  2nd  terms 

•  Mi,  denomination 
■ 

■   -    oonveni 
to  write  down  the  I  osition   under 

•    •  pond- 

be  demand  with  an  x  opposite  die  I 

I'liUM,  in  th"  above  o*ample  0  often    i", 
h  d 
10  boon  IB, 

'nrwH    x. 
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Examples    (cxix) 
^(1)  If  18  men  in  12  clays  build  a  wall  40   feet  long,  8  feet 
thick,  and  16  feet  high,  how  many  men  must  be    employed 
to  build  a  wall  120  yards  long,  8  feet  thick,  and  10  feet  high, 
in  60  days  ? 

(2)  An  engineer  engages  to  complete  a  tunnel  3f  miles 
long  in  2  years  10  months  ;  for  a  year  and  a  half  he  em- 
ploys 1200  men,  and  then  finds  he  has  completed  only  three- 
eighths  of  his  work ;  how  many  additional  men  must  he 
employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perform  the  same  amount  of  work. 
Each  man  in  the  first  set  is  stronger  than  each  one  in  the 
second  in  the  ratio  of  7  to  6;  the  first  set  works  6  days  a 
week  for  10  weeks,  and  the  second  set  5  days  a  week  for  7 
weeks.  If  there  are  9  men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

-«.  (4)  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  could  do  half  the  work  in  a  fifth  of 
the  time  ? 

(5)  At  the  siege  of  Sebastopol  it  was  found  that  a  certain 
length  of  treuch  could  be  dug  by  tho  Roldiers  and  mm 
4  days,  but  that  when  only  half  the  navvies  were  present  it 
required  7  days  to  dig  tho  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

\  (6)  Two  elephants  which  are  ten  in  length,  9  in  breadth, 
86  in  girt,  and  7  in  height,  consume  one  drona  of  grain  ; 
how  much  will  be  the  rations  of  10  other  elephants,  which 
are  a  quarter  more  in  length  and  other  dimensions  ? 

(7)  How  many  revolutions  will  be  made  by  a  wheel  which 
revolves  at  tho  rate  of  860  revolutions  in  7  minutes,  while 
another  wheel,  which  revolves  at  the  rate  of  470  in  8  min., 
makes  058  revolutions  ? 

N  (8)  A  piece  of  work  is  to  be  done  in  86  days;  15  men 
work  at  it  15  hours  a  day,  but  after  24<days  only  §  of  it  is 
done  ;  if  three  more  men  are  put  on,  how  many  hours  a  day 
must  all  work  to  finish  it  in  the  given  time  ? 
*  (9)  If  248  men,  in  5i  days  of  12  hours  each,  dig  a  ditch  of 
7  degrees  of  hardness,  282j  yds.  long,  8J  yds.  wide,  and  2^ 
yds.  deep ;  in  how  many  days  of  9  hours  each,  will  24  men 
dig  a  ditch  of  4  degrees  of  hardness,  387^  yds.  long,  5^  yds. 
wide,  and  3A  yds.  deep? 

(10)  If  5  compositors  in  16  days  of  11  hours  each,  can 
compose  25  sheets  of  24  pages  in  a  sheet,  44  lines  in  a  page. 
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aud  40  letters  in  a  line,  in  how  many  days  of  10  hours  each, 
can  9  compositors  compose  a  volume  (to  be  printed  in  the 
same  kind  of  type),  consisting  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a  page,  and  45  letters  to  a  line  ? 

XXXII.    The  Metric  System. 

224-  The  Metric  System  of  Weights  aud  Measures  is 
now  in  use  in  many  countries  of  Europe.  The  follow- 
ing is  an  account  of  the  system  as  it  is  established  in 
France,  where  it  originated  at  the  end  of  the  last 
century. 

The  basis  of  all  measurement  is  the  Metre,  a  measure 
of  length  equal  to  the  ten-millionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  English  Measure  is  89.87 
inches,  nearly. 

Units  of  Metric  Measures. 

1.  Length. — The  Metre. 

2.  Surface. — The  Akf.  =  100  square  metreg. 
8.  Solidity. — The  Stere  =  1  cubic  metre. 

4.  Capacity. — The  Litre  =  the  cube  of  the  tenth 
part  of  a  metre. 

6.  Weiout. — The  G-kamme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a  metre. 

The  Tables  of  Weights  :uul  Measures  under  the  Metric 
•  rn  arc  constructed  upon  one  uniform  principle. 
Prefixes  derived  from  Greek  and  Latin  are  attached  to 
each  of  the  units. 


tor  10  times] 

'>>r  100  tiiiK'ril 

stands  for  1000  titni  • 

Myria  itandi  foi  LO0O0 

I    I'rcfixf*. 

Deoi  utands  lor  the        10th  part 

Cmtti  atauda  for  tho     LOOth  pari 

.tandu  tor  the     1000th  part 


the  unit. 


it  the  unit. 
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Thus, 

A  decametre  =  10  metres. 

A  hectolitre  =  100  litres. 

A  kilogramme  =  1000  grammes. 

A  myriametre  =  1UOU0  metres. 

\leo, 

A  <3er.iLit.re  —  -1  litre. 

A  centimetre      =x  -01  metre. 
A  milligramme  as  *001  gramme. 
Note. — In  English  measured  the  following  are  rotcgh   ap- 
proximations of  some  of  the  French  measures  : 
The  Kilogramme  is  about  21  lb.  Avoird. 
The  L'tre  is  about  1$  pints. 

The  Kilometre      is  about  5    furlongs. 
The  Hectare         is  about  2»}  acres. 

MEASURES  OF  LENGTH. 

10  decimetres  (dem.)./: 1  metre  (m.). 

100  centimetres  (cm.) M 

1000  millimetres  (mm.) * 

1000  metres 1  kilometre. 

1  inch   =  2.539954  centimetres 
1  foot    =  8  047945  decimetres. 
1  yard  =  0  914388  metres. 
1  mile  =  1  609815  kilometres. 
Note. — A  rough  rule   for  converting  French  metres  into 
English  yards  is  to  add  10  per  oent.  to  them.     Thus   40 
metres  are  nearly  equal  to  44  yards. 

MEASURES  OF  SURFACE. 

100  square  decimetres  (sq.  dcm.)  —  1  Bquare  metre  or 

centiare  (sq.  m.) 
10000       "       centimetres  (sq.  cm.)  =  " 

1000000      "       millimetres  (,6q.mm.)  =  " 

100  square  metres 1    are. 

IOuOO  M  1    hectare. 

1  square  inch   =  04518669    sq.  cm. 
1       "       foot   =  9-2899683    sq.  dcm. 
I       "       yard  =  0-83609715  sq.  m. 
1       ■       aore    =•  0-40467101  hectare. 
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MEASURES  OF  CAPACITY. 

1000  oubic  decimetres  (cb.  dcm.)...l  cubic  metre  or  sfere 
1000000  cubic  centimetres  (ob.  cm.)  " 

1000000000  oubic  millimetres  (cb.  mm.)       " 

1  cubic  decimetre 1  litre. 

1     "      incb  =  16886176  ob.  cm. 

1     "      foot  =  28-315312  dcm. 

1  gallon         =  4-54345797  litres. 

MKASU&ES  OF  WEIGHT. 

1  cubio  centimetre  of  distilled  water  at  4°C.  at  tbe  sea's 
level  in  the  latitude  of  Paris  is  1  gram  (grm.) 

1000  cubio  centimetres  of  distilled  water  weighed  under 

the  same  conditions 1  kilogram  (kilo.) 

1000  grams  (grms.)  1  kilogram. 
10000  decigrams    ....  " 

100000  centigrams  :..  " 

1000000  milligrams  .... 

1  grain     =    0-06479895  gram, 
ltroyoz.  =  Bl*108496      grams. 
1  lb.  avd.  =    0*46869266  kilo. 
1  owt.       =  50-80237689  kilos. 

Examples-    («") 

(1)  What  is  the  fundamental  unit  in  this  system  ?   Whence 
and  why  wus  it  chosen  ? 

(2)  Name  tin'  units  of  weight  and  capaoity,  and  show  how 
larg  meaoures  arc  attained. 

(8)  Give  th<   Englieh  equivalents  of  a  kilometre  and  kilo- 

iniuiy  millimetre!  are  contained  in  5  metres? 

(5)  II<iw    many  ■    are    equivalent   to    106725 
millimetrei  ? 

(6)  Required  the  number  of  milligrams  in  15  cb.  cm.  of 

nt  i°0.  ? 

(7)  I  v  iiiillimi'tros  and  oontimotres  are  repeotive- 
ly  c  imetre. 

(8)  ires  are   there    in    15.6 
square  metres  t 
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(9)  How  many  square  decimetres  are  contained  in 
108G42  square  centimetres  ? 

(10)  Define  the  gram  and  litre.  Uow  many  grams  are 
contained  in  1.725  kilograms  ? 

(11)  How  many  milligrams  are  there  in  a  decigram?  How 
many  decigrams  in  a  kilogram  ? 

(12)  How  many  coutigrams  are  contained  in  2.5G7  kilo- 
grams ki 

(13)  Required  the  nuinher  of  milligrams  contained  in  6 
cubic  centimetres  of  water  measured  at  -tuC. 

(14)  In  an  English  inch  are  contained  25.3005  millimetres. 
How  many  kilometres  are  there  in  a  mile  ? 

(15)  A  gallon  is  equal  to  4.543  litres.  How  many  cubic 
oentimetres  are  contained  in  one  pint? 

(1(5)  Three  pipes  furnish  respectively  30  litres,  45  litres, 
and  80  litres  an  hour.  What  quantity  of  water  do  they  sup- 
ply together  in  24  hours  ? 

XXXIII.    Measurement  of  Area. 

225.  The  Unit  of  Measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length. 
Thus,  if  wo  take  an  inch  as  the  unit  of  length,  and  con- 
struct a  square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  will  bo  the  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Art.  58. 

Lot  ABDC  be  a  rectangle,  and  let  the  side  AB  be 
i  inches  in  length,  and  the  side  AC  8  inches  in  length, 

A  i  B 


D 
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Then,  if  the  Unit  of  Length  be  an  inch,  the  measure  of 
A3  is  4,  and  the  measure  of  AC  is  8. 

Divide  AB,  AC  into  four  and  three  equal  parts  respec 
tively,  and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangle 
ABDO  is  divided  into  a  number  of  equal  squares,  each 
of  which  is  a  square  inch 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  measure  of  the  area  of  ABDO  will  be  the  number  of 
these  squares 

Now  this  number  is  the  same  as  that  obtained  by 
multiplying  the  measure  of  AB  by  the  measure  of  AC 
that  is,  measure  of  ABDC  =  3x4  =  12  ; 
.  area  of  ABDC  is  12  square  inches. 
Hf-noe  to  find  the  area  of  a  rectangle  we  multiply  th* 
measure  of  the  length  by  the  measure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  area. 

Ex.  (1).  A  rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a  foot  as  the  uuit  of  length,  and  therefore  a  square 
foot  as  the  unit  of  area. 

measure  of  the  area  =  48x25  =  1200  , 
the  area  is  1200  square  feet 

Ex.  (2).  A  rectangular  board  is  2  ft.  7  in.  long  and  1 
n.  broad,  what  is  the  area  ot  its  surface  ? 

Taking  1  inch  as  the  unit  of  length,  and  therefor*  1  square 
inch  as  the  unit  of  area, 

measure  of  the  area  =  81  Xl6  =  496 ; 
the  area  is  496  square  inches. 
Or  we  might  take  1  foot  as  the  unit  of  length,  and  then 

measure  of  area =2^  x  l|=f|v-J  =  V  •8*  : 

.  the  urea  is  8 J  square  ; 

Ex.  (8).  The  length  of  the  side  of  oroqaet- 

.irdb,  what  is  its  area  ? 
•  nut  of  length, 
urmn  -  (49  X  49)  sq.  yds.  -  2401  sq.  yd». 
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Noie. — Observe  the  difference  between  the  expre^ 
aions  49  yards  square  and  49  square,  yards.     The  formei 
refers  to  a  square  whose  side  is  49  yards,  and  whose 
area  is  2401  square  yards,  the  latter  to  a  surface  whose 
area  is  49  square  yards. 

Ex,  (4).  A  rectangular  bowling-green  is  6ti  yards  Ion*/ 
and  42  yards  broad.  Find  the  distance  from  corner  to 
corner. 

By  Euclid  I.  47,  we  know  that  in  a  right-angled  tn 
angle  the  square  on  the  side  opposite  the  right  angle  is 
equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Hence  the  square  o/the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squai-es  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus  in  our  present  example, 
square  of  measure  of  distance  from  corner  to  oornw 
=  (56  X  56)  +  (42  X  42)  =  4900  ; 
.-.  distance  is  70  yards. 

Examples-     tcxxi; 

Find  the  area  of  the  rectangles  having  the  following 
dimensions  : 

(1)  7  ft.  by  5  ft.  (S)  13*  ft.  by  10  ft. 

(3)  22|  ft.  by  13*  ft.  (4)  5  ft.  4  in.  by  2  ft.  3  in. 

(5)  17  ft.  5  in.  by  8  yd.  2  ft.     (6)  5  yd.  1  ft.  by  4  yd.  2  ft. 

(7)  12  yd.  2  ft.  by  s'yd.  1  ft. 

(8)  6  yd.  2  ft.  8  in.  by  2  yd.  1  ft.  5  in. 

(9)  7  yd.  2  ft.  by  5  yd.  2  ft.  6  in. 

Find  the  area  of  the  squares  whose  aides  have  tht 
following  lengths  : 

(10)  5*  yd.  (11)     87*  yd.  (12)     17J  ft. 
(18)    29*  ft.            (14)    9  ft.  7  in.        (15)     8  ft.  4  in. 
(16)     7  yd.  1  ft.  6  in.                    (17)     16  yd.  2  ft.  8  in. 

Find  the  breadth  of  the  following  rectangles,  having 
given  the  area  and  length  : 

(18)  Area  176  sq.  ft.,  length  11  ft- 

(19)  Area  71  sq.  ft.  100  sq.  in.,  length  9  ft.  8  in. 
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(•20)  Area  854  sq.  ft.  84  sq.  in.,  length  97  rt.  8  m. 

(21)  Area  1  acre,  length  440  yd. 

(22)  Area  5  acres,  length  275  yd. 

(23)  Area  5  ao.  1  ro.  3G  po.,  length  267  yd.  2  ft. 

What  are  the  sides  of  the  squares  whose  areas  are 

(24)  81  sq.  ft.  (25)     256  sq.  it. 

(26)     1178  sq.  yd.  7  sq.  ft.  (27)     33  ac.  4305 sq.  yd.? 

^  (28)  A  rectangular  field  is  225  yards  in  length  and  120 
yards  in  breadth  ;  what  will  be  the  length  of  a  straight  path 
from  corner  to  corner  ? 

(29)  A  rectangular  field  is  800  yards  long  and  200  yards 
broad ;  find  the  distance  from  corner  to  corner. 

(30)  A  rectangular  plantation,  whose  width  is  88  yards. 
contains  2\  acres  ;  find  the  distance  from  corner  to  corner. 

(31)  "What  is  the  length  of  the  diagonal  of  a  square,  whose 
Hide  is  5  inches  ? 

*-  (32)  The  area  of  a  square  is  390625  square  feet ;  what  is 
the  length  of  the  diagou 

CARPETING  ROOMS, 

226.  If  wo  know  the  area  of  the  floor  of  a  room 
know  how  many  squaro  inches  of  carpet  will  b< 

ver  it.  Carpets  aro  sold  in  strips,  and  when  the 
widl/i  of  a  strip  is  known,  we  shall  know  how  much 
length  of  carpet  will  be  required  to  cover  a  given  uur- 
face. 

Pot  hutenoe,  if  the  surface   l>e  1H2  square   feet,   nv.i' 
•  selected  be  27  inches  wide,  we  reason  thus: 
9  sq.  ft.  =  162  X  144  sq.  inohfi 

.•.tongth  of  ewp»t  required  <     LMJLil*  fa.  -  fm  in. 

==  24  yards. 
Th<  n  we  find  the  OOflt  "f  24  $1.20  por  yard  to  be 

HMO. 

Examples,  (exxii) 

How  many  27   inohee  wide,   will 

be  n 

il)  if.  ft.  (2)  25  0.  by  12  O.  6  in. 

B.   bj  10  It    B  in.     (4  i   27  ft.  by  Mi  ft. 
(6)  85  ft  I  8  in. 
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Find  the  expense  of  carpeting  rooms  wnose  Jimen- 

arc  : 
(0)  18  ft.  by  14  ft.  with  carpet  30  inches  wide,  at  SI  a  yd. 

22  ft.  by  15£  ft,,  with  carpet  '27  inches  wide,  at  $1.80 

29  ft.  0  in.  by  23  ft.  0  in.,  with  carpet  a  yard  wide,  at 
-'  a  yard. 
(9)  34  ft.  8  in.  by  13  ft.  3  in.,  with  carpet  -}  yard  wide,  at 
3s.  11  J.  a  yard. 

PAPERING  THE  WALLS  OF  A  ROOM. 

227.  To  find  the  quantity  of  paper  required  to  cover 
me  wall  of  a  room,  we  find  the  area  of  the  surface  of  the 
wall  by  taking  the  product  of  the  measures  of  the  length 
and  breadth  of  that  wall,  the  latter  being  the  same  as 
the  height  of  the  room.  Hence  we  shall  find  the  area 
of  the  four  walls  of  the  room  if  trt  take  the  measure  of 
the  compost  of  the  \pom  and  multiply  it  by  tiie  measure  of 
ighi. 

By  the  compass  of  a  room  we  meau  the  length  of  a 
-string  stretched  tight  on  tho  floor,  going  ull  round  the 
room. 

Deductions  for  doors  and  windows  and  fireplace  taunt 
uuue  in  practice. 

Suppose  then  wo  have  to  find  how  much  paper  is  re- 
quiu  d  1 "  -i-  .  of  a  room,  whose  length  is  22  it.  $ 

m.,  breadth  17  ft.  4  in.  and  height  0  ft.  0  in. 

We  first  find  the  compass  of  the  room  thus  : 
ft.     in. 


22  .  8 
17  .  4 
22  .  3 
17  .  4 


dimensions  of  the  four  sides. 


79  .  2     compass  of  the  room. 
To  get  the  area  of  paper  required,  wo  multiply  the 
men  sure  of  the  compass  of  the  room  by  the  measure  of 
the  height,  thus  : 
area  ~(&$X79£)  sq.  ft.  =  — ^—  sq.ft.  -752^  sq.  ft. 
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jJote. — Papers,  like  carpets,  are  sold  in  strips,  and  if 
we  know  the  width  of  a  strip  we  shall  know  how  many 
feet  in  length  will  be  required  to  cover  a  given  surface  ' 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide,  * 

length  of  paper  required  =(752^-i-f  §)  &•==  *fp  &  =451*  ft 

Examples,    (cxxiii) 
How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  : 

(1)  Length,  19  ft. ;  breadth,  16  ft. ;  height,  9ft.? 

(2)  Length,  24£  ft- ;  breadth,  18±  ft.;  height,  10  ft.  ? 

(3)  Length,  25  ft.  7  in. ;  breadth,  19  ft.  4  in. ;  height, 
0  ft.  9  in.  ? 

<4)  Length,  23  ft.  5  in. ;  breadth.  18  ft  7  in. ;  height, 
9  ft.  6  in.  ? 

Find  the  expense  of  papering  rooms  whose  dimen 
sions  are : 

(5)  Length,  18  ft. ;  breadth,  14  ft. ;  height,  8  ft. ;  with 
paper  16  inches  wide,  at  20  cents  a  yard. 

(6)  Length,  20  ft.  6  in.  ;  breadth,  17  ft.  4  in.;  height,  9ft.; 
with  paper  20  inches  wide,  at  10  cents  a  yard. 

(7)  Length,  80  ft.  8  in.;  breadth,  26  ft.  5  in.;  height,  10ft 
6  in.;  with  paper  2  ft.  wide,  at  8d.  a  yard. 

(8)  Length,  26  ft. ;  breadth,  21  ft. ;  height,  10  ft. ;  with 
paper  20  inches  wide  at  9d  a  yard,  allowing  for  a  fireplace 
which  is  6  ft.  8  in.  by  4  ft.,  a  door  which  is  7  ft.  by  4£  ft., 
and  two  windows  each  6  ft.  by  8^  ft. 

Miscellaneous  Examples,    (oxxiv) 

(1)  Find  the  cost  of  varnishing  the  floor  of  a  room  14  ft. 
4  in.  broad,  and  15  ft.  6  in.  long,  at  20  cents  per  Bquare  yard- 

(2)  What  will  it  cost  to  pave  an  area  146  ft.  9  in.  long  and 
88  ft.  9  in.  broad,  at  86  cents  per  square  yard  ? 

(8]  The  area  of  a  square  garden  is  4  roods  1  pole  29  gq. 
yd.  Q\  sq.  ft.;  find  tho  length  of  its  bide. 

(4)  Find  the  length  of  the  side  of  a  square  whose  area  is 

i  iq,  yd.  4i  sq.  ft. 
(6)  Find  lli<  if  turfing  a  plot  of  ground,  which  is 

40  yd.  long  and  loo  tt.  i  ach  a    yard    in 

)».nRi  H.  in  breadth;  the  turfy,   when  laid,  eosttng 

A*  \*H  'red. 
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(6)  A  kt|uare  room,  whose  floor  measures  82  sq,  yd.  lsq.ft  , 
ib  il  ft.  6  in.  in   height :  find  the  expense  of  whitewashing 

filing  and  wallB  at  5  cents  per  square  yard. 

(7)  It  costs  $99  to  cover  the  floor  of  a  room  8±  yd.  long 
by  6$  yd.  wide,  with  carpet  2  ft.  wide.  Find  the  price  of 
the  carpet  per  yard. 

(8)  If  the  cost  of  paperiug  a  room  8£  yd.  long  and  6$  yd. 
wide,  with  paper  2  ft.  wide  at  4d.  per  yard,  be  £2   19s  6d 
And  the  height  of  the  room. 

(9)  A  rectangular  field,  whose  length  is  997  yd.  I  it ,  o^n 
tains  12  acres,  4087  sq.  yd,  1  sq.  ft.     Find   the  breadth  of 
the  field. 

(10)  How  many  acres  ate  there  in  a  square  field  eaoh  side 
of  which  is  380  yd.  ? 

(11)  The  length  of  a  room  is  21  ft.,  and  its  height  IU  it 
6  in.,  and  the  area  of  the  floor  is  ^oi  the  area  of  the  four 
walls      Find  the  breadth  of  the  room. 

(12)  What  length  must  be  out  off  a  board,  which  is  64 
inches  broad,  that  the  area  may  contain  a  Bquare  foot  ? 

(18)  What  is  the  exppnse  of  papering  a  room  4  yd.  6$  in. 
long.  8  yd.  11£  in.  wide,  and  8  yd.  1  ft-  high,  with  paper 
half  a  yard  wide,  at  12  cents  a  yard  ? 
-»  (14)  How  many  atones,  each  2  feet  long  and  15$  r 
wide,  would  be  required  to  pave  a  square  courtyard;  whoso 
side  is  124  feet  ? 

(16)  What  is  the  cost  of  papering  a  room,  15  ft.  iong,  12 
ft.  wide,  and  10  ft.  high,  with  paper  $  yd.  wide,  at  12J  cents 
a  yard  ? 

(16)  Find  the  cost  of  papering  a  room  21  it  long,  16  ft. 
wide,  and  12  ft.  high,  with  paper  2^  ft.  wide,  at  16  oents  a 
yard,  allowing  for  a  door  7  ft.  high  and  8  ft.  wide,  2  win- 
dows each  6  ft.  high  and  8  ft.  wide,  and  a  panelling  2  feet 
high  round  the  floor 

(17)  The  length  of  one  sidb  ol  a  reotangular  field  is  672 
yards,  and  the  area  of  the  field  is  60  acres  2  ro.  82  po  Find 
the  length  of  the  other  side,  and  of  the  diagonal. 

(18)  A  rectangular  field.  800  yards  long  and  160  broad,  is 
separated  into  4  equal  parts  by  2  bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  How  large  will  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ?    • 

,»  v19)  A  room,  whose  height  is  11  feet,  ana  lengtn  twice  its 
breadth,  takes  143  yards  of  paper  2  feet  wide  for  its  four 
walls  ;  how  many  yards  of  gilt  moulding  will  be  required  i 
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(20)  What  will  be  the  cost  of  painting  the  walls  and 
ceiling  of  a  room,  whose  height,[length,  and  breadth  are  12  ft. 
6  in.,  27  ft.  4  in.,  and  20  ft.  respectively  p  at  86  cents  per 
square  yd  ? 

(21)  Find  the  expense  of  carpeting  a  room  15  ft.  9  in. 
long  and  13  ft.  4  in.  broad,  with  carpet  27  inches  wide,  at 
95  cents,  per  yard . 

(22)  Find  the  cost  of  carpeting  a  room  10  yd.  2  ft.  long 
and  7  yd.  1  it.  broad,  with  carpet  $  yd.  wide,  at  §1.08  a  yard. 

(23)  If  the  cost  of  carpeting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  8s.  a  yard,  be  j£19.  ids.,  find  the  widtb 
of  the  carpet. 

(24)  How  many  flag-stones,  each  5*7G  ft.  long  and  4-15  ft 
wide,  are  requisite  for  paving  a  cloister,  which  inclopos  a 
rectangular  court  45*77  yd.  long  and  41-93  yd.  wide,  the 
cloister  being  12-45  ft.  wide  ? 

XXXIV   Measurement  of  Solidity. 

228-  The  Unit  of  Measurement,  by  which  we  rnea 
rare  the  Volume  of  a  Solid  body  or  the  Capacity  of  n 
vessel,  is  derived  from  the  Unit  of  Length.  Thus,  if 
wo  tako  an  inch  as  the  unit  of  length,  and  construct  a 
cube,  each  of  whose  edges  is  an  inch  in  length,  this 
Cubic  Inch  may  be  taken  as  the  Unit  of  Volume,  and 
the  measure  of  any  given  volume  will  he  the  number  of 
tunes  it  contains  thin  unit. 

229.  Lot  ABDC  bo  a  rectangle,  and  lot  the  side  AB 
be  4  inches  in  length,  and  the  side  AC  3  inches  in  length. 
A  B 


', 

E 
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Then  ABCD  will  contain  12  square  inches.  (Art.  225.) 

Now  suppose  we  construct  a  number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a  cubic  inch,  and 
place  one  of  these  on  each  side  of  the  squares  in  ABDC; 
and  then  place  another  of  the  blocks  on  the  top  of  each 
of  the  first  set ;  and  so  on  till  we  have  piled  up  5  layers. 
Then  we  shall  have  constructed  a  rectangular  solid, 
whose  length  is  4  inches,  breadth  8  inches,  and  depth 
or  thickness  5  inches. 

Now  the  number  of  cubic  inches  in  this  solid  we 
estimate  in  the  following  way :  for  each  of  the  squares 
in  ABDC  we  shall  have  a  pile  of  5  cubic  mches :  there-, 
fore  the  number  of  cubic  inches  in  the  solid  will  be 
6  x  12  or  60. 

Hence  we  obtain  the  following  Rule  : 

To  find  the  cubic  content  of  a  rectangular  solid,  find 
the  continued  product  of  the  measures  of  the  length, 
breadth,  and  thiokness,  and  the  result  is  the  measure  of 
the  cubic  content. 

Ex.  (1).  Find  the  oubic  content  of  a  rectangular 
piece  of  timber  whose  length  is  47  ft.,  breadth  4  ft.,  and 
thickness  3  ft. 

Taking  a  foot  as  the  unit  of  length,  and  therefore  a  cubic 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  =  47  X  4  X  3  =  564 ; 
,\  the  cubic  content  i8  504  cubic  feet. 

Ex.  (2).  What  is  the  cubic  content  of  a  room  whose 
length  is  22  feet  6  in.,  breadth  18  ft.  8  in.,  and  height 
10  feet  ? 

Cubic  content  =  (22$  X  18J  X  10)  cubic  ft., 


4ft*  7»x  1  O 


cub.  ft.  =  4106±  cub.  ft. 


•9X4 

Ex.  (8).  A  rectangular  sheet  of  water,  of  uniform 
depth,  is  480  yards  long,  270  yards  broad,  and  contains 
7814800  cubic  feet  of  water;  what  is  its  depth? 

Reducing  the  length  and  breadth  to  feet, 

Area  of  surface  =  (480  X  3  X  270  X  8)  sq.  ft.  ; 

,  .  depth 
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Examples-    (cxxv) 

Find  the  cubic  content  of  tl  •  rectangular  solids  whose 
dimensions  are 

(I)  8  ft.,  7  ft.,  6  ft .  (2)  10*  ft.,  8i  ft.,  6*  ft. 
(8)  5  ft.  6  in.,  4  ft.  8  in.  .3  ft.  7  in. 

(4)  11  ft.  8  in.,  9  ft.  10  in.,  7  ft.  5  in. 

(5)  6  yd.  2  ft.  4  in.,  8  yd.  1  ft.  7  in.,  4  ft.  11  in. 

(6)  How  many  bricks  will  be  required  to  build  a  wall  75 
ft.  long,  6  ft.  high,  and  18  inches  thick ;  each  brick  being 
9  inches  long,  4£  inches  wide,  and  8  inches  deep  ? 

(7)  A  lake,  whose  area  is  45  acres,  is  covered  with  ice  8 
inches  thick  ;  find  the  weight  of  the  ice  in  tons,  if  a  cubic 
foot  of  ice  weigh  920  oa.  avoird. 

(8)  If  500  men  excavate  a  basin  800  yd.  long,  500  yd. 
wide,  and  40  yd.  deep  in  4  months,  how  many  men  will  be 
required  to  excavate  a  basin  1000  yd.  long,  400  yd.  wide, 
and  50  yd.  deep  in  5  months  ? 

(9)  A  square  block  of  stone,  2  ft.  iu  thickness,  is  in  cubic 
oontent  5  cub.  ft.  24  in. ;  what  is  the  length  of  its  edge  ? 

(10)  What  weight  of  water  will  a  rectangular  cistorn  con- 
tain, the  length  being  4  ft.,  the  breadth  2  It.  6  in.,  and  the 
depth  8  ft.  8  in.,  when  a  cubic  foot  of  water  weighs  1000  oz.  ? 

(II)  A  block  of  stone  is  4  ft.  long,  2J  ft.  broad,  and  lj  it. 
thick ;  it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  stone. 

( 12 1  A  cubic  foot  of  water  weighs  1000  oz.  Find  the 
length  of  the  side  of  a  cubic  vessel  whose  contents  (water) 
weiph  4  tons  12  cwt.  8  qr.  10  lb.  7  oz.    (112  lbs.  =  1  cwt.) 

(18)  If  120  men  oan  make  an  embankment  J  of  a  mile 
long,  80  yards  wide,  and  7  yards  high,  in  42  days,  how  many 
men  would  it  take  to  make  an  embankment  1000  yards 
long,  86  yards  wide,  and  22  feet  high,  in  80  days  ? 

(14)  A  rectangular  cistern,  9  feet  long,  5  ft.  4  in.  wide,  and 
2  ft.  8  in.  deep,  is  filled  with  liquid  which  weighs  2520 
pounds.  How  deep  must  a  rectangular  cistern  be,  which 
will  hold  8860  pounds  of  the  same  liquid,  its  length  being  8 
feet,  and  its  width  6  feet  6  inches  ? 

(16)  Find  the  cost  of  making  a  road  110  yards  in  length, 
and  18  ft.  wide  :  tho  Roil  being  first  excavated  to  the  depth 
of  1  ft.,  at  a  cost  of  1*.  per  cubic  yard  :  rubble  being  then 
laid  8  inches  dorp,  at  Is.  per  cubic  yard,  and  gravel  placed 
an  the  top,  0  inches  thick,  at  2*.  rW.  per  cubic  yard. 
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(1)  Find  a  number  such  that  if  it  be  added  twenty -three 
times  to  87601  the  Bum  will  be  4020). 

(2)  A  person  bought  500  yards  of  cloth  at  $3.20  per  yard 
and  retailed  it  at  $'6. 35  per  yard  ;  what  was  his  profit  ? 

(3)  Find  the  H.  C.  F.  of  372,  837,  248;  and  arrange  tht 
three  fractions  I,  H>  H  m  order  of  magnitude. 

(4)  A  soldier  takes  7920  paces  iu  a  march  of  3$  miles ; 
find  his  length  of  pace. 

(5)  Divide  9366  farthings  into  an  equal  number  of  sover- 
eigns, haii-sove.eigiiR,  half-crowns  and  farthings. 

(6)  Divide  -14  by  7,  140  by  .07  and  -014  by  7000;  add  the 
results  together,  aud  turn  the  decimal  into  a  vulgar  fraction. 

(7)  Simplify  the  expression  7-57  x  36  —  2-345. 

(8)  The  polar  diameter  of  the  earth  is  41 707796  feet ;  re 
duce  this  to  miles. 

(9)  If  telegraph  posts  are  placed  66  yards  apart,  and  a 
train  passea  one  in  every  3  seconds ;  how  many  miles  an 
hour  is  the  train  running  ? 

(10)  If  a  person  spends  in  four  montli9  as  much  as  he 
earns  in  three,  how  much  can  he  lay  by  annually,  supposing 
that  he  earns  $420  every  six  months  ? 

(11)  How  many  tops  does  a  man  whose  length  of  pace  is 
32  inches  take  in  4|  miles  ? 

(12)  Divide  $13230  between  2  men,  so  that  one  may  re- 
ceive a  third  as  much  again  as  the  other. 

(13)  Divide  hV-/?-'!1!^)'  '  +  -'  ~  "iV  •  ana-  express 
the  result  as  a  decimal. 

(14)  Find  the  value  of 

(8j-2A)-^iof  | 

St-Hi  +  i) 

and  express  the  result  as  a  decimal. 

(15)  Simplify  the  expression  1»8  X  (2-4  +  7*5)  -f  2864- 
1-697. 

(16)  Reduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
fraction  the  result  is  of  8  acres. 

(17)  A    is  to  receive    SI. 25  a  day  every    day  he  works, 
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and  to  forfeit  $80  every  day  he  is  idle.  At  the  end  of 
76  days  his  wages  amount  to  $69. 15  ;  how  many  days 
was  he  idle  ? 

(18)  If  2-1  men  can  do  a  piece  of  work  in  12  days  of  10 
hours  each,  how  many  men  can  do  three  times  as  much  in 
10  days  of  8  hours  each  ? 

(19)  If  *3  of  an  estate  is  worth  $7500,  what  is  the  value  of 
•48  of  the  estate.  ? 

(20)  A,  B,  and  G  start  on  a  tour,  each  with  $200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.  When 
they  return,  A  has  837.50,  B  $50.82,  and  V  $16.71.  What 
ought  A  and  B  to  pay  C  to  settle  their  accounts  ? 


(21)  Find  the  value  of 

U+A       6       14X3      .15 
and  reduce  to  its  lowest  terms  ||H« 

(22)  Express  as  vulgar  fractions  in  the  lowest  terms 
24*0025  and  "0008125  ;  and  divide  1-1214  by  534  and  1121-4 
by   :. 

)  What  fraction  is  7  cwt.  4  lb .  of  8  tons  1  qr.  (long  ton)  ? 
How  often  must  one  go  round  a  square  held  of  10  acres  to 
run  1  mile  ? 

(24)  A  gunboat's  crew,  consisting  of  a  lieutenant,  a  gun- 

men, raptured  a  prize  worth  £899.  7*.  ;  the 
lieutenant's  share  u  1"  times  and  the  gunner's  Bhore  o  times 
uk  much  at.  that  of  each  seaman.     What  is  the  value  of  each 

(25)  Extract  the  square  root  of  167-0616,  and  of  ,VoV 

\\  A  clock  which  loses  4  minutes  in  12  hours  is  10  min- 
•  midnight  on  Sunday.    What  o'clock  willitindi- 

v  .     ;  y  evening? 

(27)  The  diotanoe  between  two  wickets  was  marked  out 

for  22  yard*,   I < i i :.  the  yard   measure  was  i'u  of  an  iuch  too 
short  ;  wliat  was  the  actual  distance  ? 

(28)  What  is  the  difference  between  simple  int< 

Sunt  f    Bind  the  din  '  w  een 

rest  and  the  true  discount  on  $11)1)0  for  1J 
years  at  8  per  < 

(29)  What  is  Htf  }  rtfa  of  a  bill  of  $170  due  in  4 
Sj»c,  reckoning  money  at  0%  per  annum  ? 
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(30)  Find  the  interest  on  $880  for  1]  years  at  4+ per  cent., 
and  the  discount  on  $929.50  for  2J  years,  at  -%  per  cent. 


7(u  of  -ft, 

(81)  Simplify     ±«« tlL^.  — 

1/8  \ 

6 


of  7  J 


1-01015 

(32)  Find  the  vulgar  fraction  equivalent  to 

Which  is  the  better  investment,  the  84  pur  cents,  at 
91,  or  the  4  per  cents,  at  103? 

How  much  must  a  man  invest  in  the  former  that  ho  may 
have  a  yearly  income  of  $4851,  after  paying  an  income  tax 
of  2  cents  in  the  dollar? 

(34)  Two  shina  get  under  weigh  at  the  same  time  for  the 
Baine  port,  distant  1200  miles  ;  the  faster  vessel  a\ 
knots  an  hour,  and  arrives  at 
ier ;  what  will  the  lat 
(85)    Divide  $87.50  between  two  men,  ho  that 

^e  half  as  much  again  us  tlie  other. 
(36)  A  man  has  $3480^6tock  in  the  Si  per  cents,  at 
when  the  stock  rises  2  per  cent,  ho  transfers  his  capital  to 
the  4  per  cents,  at  03  ;  hud  tho  alteration  in  his  income. 
(07)  The  weight  of  the  water  contained  in  a  rectangular 
rn  8  ft.  long,  7  ft.  wide,  is  98{  cwt.    If  foot  of 

h  10,0  oz.,  find  the  depth  of  water  in  the  cistern. 
,(88)  If  $3  is  the  discount  off  $333  for  2  mos.,  what  was 
the  rate  per  oent.  ?  .  What  should  bo  the  discount  ofj 
for  1  year  ? 

(30)  The  height  of  a  tower  on  a  river's  bank  is  55 
length  of  a  line  from  the  top  to  the  opposite  bank  is  7b 
what  is  the  breadth  of  tho  river? 

(40)  How  many  yards  of  matting  2-4  feet  broad  will  cover 
a  floor  thatis  27'8  feet  long  and  20-16  feet  broad? 


(41)  Simplify  the  fraction 

•    j5  17 
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(42)  If  i  of  14;  of  an  estate  be  worth  $300,  what  will  be 

/"-       2£ 
the  value  of  ~c~  of  the  estate  ? 

A 

43.  Of  an  electric  cable  ±$  rests  on  the  bottom  of  the  sea, 
-rV  hangs  in  the  water,  and  234$  yards  are  employed  on 
land :  what  is  the  length  of  the  cable  ? 

(44)  Extract  the  cube  root  of  16777216. 

(45)  At  what  price  must  an  article,  which  cost  15s.,  be 
sold  so  as  to  gain  1U  per  cent.  ? 

(46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  756,  and  at  Sheerness  404.  A  6hip  is  com- 
missioned, whose  complement  is  490  6eamen.  How  many 
must  be  drafted  from  each  place  so  as  to  taks  an  equal  pro- 
portion ? 

(47)  (a)  Find  the  difference  between  the  simple  and  com" 
pound  interest  of  §416.663  for  2  years  at  8  per  cent. 

lb)  Find  the  rate  of  interest,  when  tho  discount  on  $211.60 
due  at  the  end  of  1£  years  is  $-.'7.60. 

(48)  What  6um  will  amount  to  $3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

(49)  The  longth  of  a  rectangular  field  which  contains  4  ae. 
8  ro.  14  po.  26^  eq.  yd.  is  200  yd.  1  ft.  4  in.,  what  is  its 
breadth  ? 

(50)  A  room  is  14  ft.  3  in.  high,  20  ft.  wide,  24  ft.  long. 
what  will  it  cost  to  paper  it  with  paper  2£  ft.  wide,  whose 
price  114//.  per  yard;  allowing  8  ft.  oy  5  ft.  8  in.  for  each  0.' 

loors,  10  ft.  by  6  ft.  8  in.  for  each  of  two  windows,  and 
6  ft.  6  in.  by  5  ft.  for  a  fireplace  ? 

(51)  Simplify  tho  fraction 

of  2~* 

B=qi of  5=1 

m<  Find  th.       »IM  of 

n  6*.  +   000  of  £5    -  «8  of  2s.  3d. 

I  \»  cargo  of  a  ship  bo  worth  $16000,  whoA  will 

b*  1I1.  ler  ? 

( 54)  A  c  1  ,  of  graBB  in  8  days,  b  7 

lay*:  in  how  many  day?  oan  they 
•  mow  121  arrnn? 
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(55)  A  watch,  which  is  5  m.  40  s.  fast  ou  Monday  atuoon, 
is  2  m.  51  b.  fast  at  midnight  on  the  following  Sunday  :  what 
did  it  lose  in  a  day  ? 

(56)  The  rent  of  a  farm  is  $720,  and  the  taxes  are  14£ 
per  cent,  on  the  rent :  find  the  amount  of  rent,  and  taxes 
together  ? 

(57)  Three  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a  manner  that  the  first  pays  A-  of  the 
whole,  and  the  second  §  of  what  the  first  pays,  and  the  third 
pays  the  remainder,  which  is  82.50:  what  is  the  amount  of 
the  bill? 

(58)  If  an  income  ot  $1200  pays  $18  lor  income  tax 
much  must  be  paid  on  an  income  of  $750  when  the  tax  is 
half  as  much  again  ? 

(59)  A  invests  $552  in  the  3}  per  cents,  when  they  are  at 
92 ;  B  invests  1679  in  the  3  per  cents,  when  tV-iay  are  at  97. 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a  room,  the  dimen- 
sions of  which  are  21  feet  long,  15|  feet  wide,  a+  4~i$  cents 
per  square  yard  ? 


(61)  Simplify: 

/  **  +  8t    ,  |  v  /  2A   ^  2fV  \  _       281       • 

\4i  +  H        H>iJ       \  2*     "    W        f405 

(62)  A  regiment  marching  3£  miles  an  hour  makes  110 
steps  a  minute  :  what  is  the  length  of  the  step  ? 

(68)  How  long  would  a  column  of  men,  extending  3420 
feet  in  length,  take  to  march  through  a  street  a  mile  long  at 
the  rate  of  58  paces  in  a  minute,  each  pace  being  2£  feet  ? 

(64)  A  street  being  850  feet  long,  and  the  width  of  the 
pavement  on  each  side  being  5  feet  3  in.  find  the  cost  of  pav- 
ing it  at  37  £  cents  a  square  foot  ? 

(65)  Two  pipes  together  fiU  a  cistern  in  1  hour:  one  of 
them  alone  fills  it  in  1^  hour.  How  long  will  it  take  the 
<>ther  to  fill  it  ? 

•  (66)  How  many  hours  a  day  must  42  boys  work,  to  do  in 
46  days  what  27  men  can  do  in  28  daysof  lOhours  long ;  the 
work  of  a  boy  being  half  that  of  a  many  ? 

(67)  At  what  rate  will  the  simple  interest  on  $125  amount 
to  $18,124  in  1£  years? 

(68)  What  principal  will  give  $616  simple  interest  in  5$ 
years  at  6$  per  cent.  ? 
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(69)  A  log  of  timber  is  18  feet  long,  1  foot  4  inches  wide, 
and  15  inches  thick.     If  a  piece  containing  2^  solid  feet,  be. 
cut  off  the  end  of  it,  what  length  will  be  left  ? 

(70)  If  8  guineas  be  expended  in  purchasing  Brussels 
carpet,  $  yd.  wide,  at  8a.  6d.  a  yd.,  for  a  room  '20  ft.  lo\:g 
unci  16  ft.  9  in.  broad ;  how  much  of  the  floor  will  remain 
uncovered  ? 


H  +  2£  *  "06 

(71)  Simplify  gj-^  -4-  — j—  -   -T 

1+2+l 

(72)  Find  the  value  of 

•02  of  £1  +  -03  of  7s.  6c/.  +  014  of  2s  9c?. 

(73)  Extract  the  square  root  of  307125625  of  -£aV;  and 
of  -0000(1013^225. 

(74)  A  bankrupt  owes  §7800,  and  pays  87$  cents  in  the 
dollar;  how  much  did  his  creditors  jointly  lose  ? 

(75)  If  14  men  can  mow  35  acres  of  grass  in  6  days  of  10 
hours  each,  in  how  many  days  of  12  hours  each  can  3  men 
mow  24  acres  ? 

i  If  9  men  or  16  women  could  do  a  piece  of  work  in 

1  1 1  .lays,  in  what  limo  would  7  men  and  9  women  do  it, 
working  togeth 

(77)  Div  >  i     /.'     ml  1  C,  in  the  proportion 

of -7, 
(78 >  The  mathematical  discount  on  a  sum  of  monc\ 

2  yea>  I;  the  interest  on  the  same  sum  for  the  same 
time  is  §400:  ftnd  the  sum  and  the  rate  percent 

(79)  Find  the  gain  or  loss  per  cent.,  in  buying  oranges  at 
♦2.60  p<-r  hundred  and  selling  them  at  8  for  \Sj  cents. 
rill  1  Mm  21  ft. 

■  ill  1 1  ft.  high,  which  has  two  windows 
•/ft.  high  and  B  ft.  •  kw  7  ft.  high  and  3  ft.  6  in. 

wnlc.  and  a  Are  pi  high  by  4  ft.  o  in.  wide,  with 

..  2  ft.  :i  in.  wid  |  the  price  of  putting  it 

•  /.  pi  r  pi  ■  oh  piece  containing  12  yi 


(81)  Simplify 

(8)  (8-71  -  1908)  X7-08 
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(82)  A  man  owns  {„  of  a  mine,  and  Bells  -1851  of  his 
share  ;  what  fraction  of  the  mine  has  he  left  ? 

(83)  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and  C 
can  do  it  in  12  days,  and  A,  B,  and  C  can  do  it  in  6  days. 
In  how  many  days  can  A  and  C  do  it  ? 

(84)  A  clock  which  gains  7^  minutes  in  24  hours  is  12 
minutes  fast  at  midnight  on  Sunday.  What  o'clock  will  it 
indicate  at  4  o'clock  on  Wednesday  afternoon  ? 

(85)  Gunpowder  being  composed  of  33  parts  of  nitre,  7 
of  charcoal,  and  5  of  sulphur  ;  find  how  many  pounds  of 
each  will  be  required  to  make  30  lbs.  of  powder. 

(80)  What  is  the  difference  between  Interest  and  Dis- 
count ?     Which  of  the  two  is  greater  ? 

Find  the  difference  between  the  Interest  and  Discount  on 
,$1689  for  4$  mos.  at  6,*s  per  cent. 

(87)  Find  the  difference  between  the  true  and  bank  dis- 
counts on  a  note  of  $10400  duo  in  six  months,  (days  of  grace 
included)  at  8%  per  annum. 

(88)  J  of  A's  stock  was  destroyed  by  fire,  J  of  the  re- 
mainder was  injured  by  water  and  smoke ;  he  sold  the 
uninjured  goods  at  oost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He  realizsd  $1155.  What  did  he  lose 
by  the  fire. 

(89)  Having  given  that  the  weight  of  a  cubic  foot  of  water 
is  1000  oz.,  and  that  the  imperial  gallon  contains  277*274 
cubic  inches,  find  the  weight  of  a  pint  of  water. 

(90)  A  room  is  22  ft.  6  in.  long,  20  ft.  8  in.  wide,  and  10 
ft.  9  in.  high.  Find  the  cost  of  carpeting  the  room  at  $1.20 
a  square  yard,  and  of  papering  the  walls  at  20  cents  a  square 
yard. 

(91)  Simplify: 

•004  ■+.  -0005 


2-423  -|-  8-570  -f-  2-0001911 

(92)  The  quotient  in  a  division  question  equals  six  times  the 
divisor,  and  the  divisor  equals  six  times  the  remainder ;  the 
three  amount  together  to  516  ;  find  the  dividend. 

(93)  Add  together  -60625  of  £1  -f  -142857  of  14a.  I0$d., 
and  j|  of  ^r  of  £3.  5*.  Id.,  and  express  the  result  as  the 
decimal  of  27  shillings. 

(94)  A  clook  gains  8$  minutes  a  day ;    how  must  the 
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hands  be  placed  at  uouu  »o  aa  to  point  to  true  time  at  7  h„ 
80  m.  p.m.  ? 

(96)  A  person  invests  $750  at  simple  interest,  and  at  the 
end  of  3  years  and  8  months  he  finds  that  he  possesses 
$966.25  ;  at  what  rate  per  cent,  per  an.  was  his  profit  ? 

(96)  A  person  s  hall-yearly  income  is  derived  from  the 
proceeds  of  $4550  at  a  certain  rate  per  cent.,  and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $458. 
Determine  the  rates. 

(97)  What  will  bn  the  eu.st  of  enclosing  a  rectangular  gar- 
den, 90  yd.  long  and  30  yd.  2  ft.  3  in.  broad,  with  a  wall 
8  ft.  4  In.  high,  at  the  rate  of  $1.20  per  superficial  square 
yard/1 

(98)  A  person  invests  i'10000  in  8  per  cents,  at  76,  aud 
when  they  rise  to  78  he  Bells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a  dividend  of  £8  per 
share.     Show  thai  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  its  being  drawn  up  2,  8,  4,  6  or  6  deep; 
and  also  of  its  being  formed  into  a  solid  square  ? 

(100)  If  $40  is  a  proper  discount  off  $360  for  8  months, 
wuRt  should  be  the  12  months'  interost  on  $360  ? 


(101)  Multiply  67d/6  by  729319,  with  three  lines  of  multi- 
plication, and  divide  128466  by  63,  UBing  short  division. 

(102)  A  French  metre  =  1*0936  of  a  yard,  and  a  centi- 
metre is  the  hundred  part  of  a  metre.  Find  a  centimetre 
in  decimals  of  an  inch  to  4  places. 

(108)  A  and  B  can  do  a  piooe  of  work  m  4  days,  B  and  0 
in  5  j  days,  and  A  and  C  in  4J  days  In  what  time  can  eaoh 
do  the  work  separately  ? 

(104)  M  starts  from  0  and  travels  towards  D  at  a  rate  of 
6  miles  per  hour;  two  hours  afterwards  iV  starts  from  C. 
and  going  10  miles  per  hour  roaches  D  4  hours  before  M 
Find  the  distance  from  C  to  D. 

(106)  Find  the  simple  interost  on  S2788fr  at  4  percent,  for 
n  and  9  months ;  tu  hat  sum  will  amount 

to  $926.10  in  8  yoars  at  6  por  cent,  compound  interest. 

(106)  Find  the  difference  between  the  discount  on  $1622.60 
for  14  monthsat  7  por  oeni  per  ann.  and  the  interest  on 
$1760  for  16  months  at  6  per  cent,  per  ann. 

(107)  A  women  bays  a  certain  nnraber  of  apples  at  II  a 


1XAMTCATI0N    PAPEKS.  271 

penny,  and  the  same  number  at  2  a  penny ;  she  then  mixes 
them  and  sells  them  at  6  for  twopence  How  much  does  she 
gain  or  lose  per  cent. 

(108)  A  person,  by  disposing  of  goods  for  $182,  loses  9  per 
cent.  What  ought  tLey  to  have  been  sold  at  to  realise  a 
profit  of  7  per  cent.  ? 

(109)  Find  the  cost  of  papering  a  room  14  ft.  5  in.  long. 
18  ft.  7  in  broad,  and  12  ft.  8  in.  high,  with  paper  at  14}  cents 
per  square  yard.  In  the  room  are  4  windows  4  ft.  by  8  ft. , 
2  doors  6  ft.  6  in.  by  2  ft.  5  in.,  and  a  fireplace  6  ft.  by  4  ft, 

(110)  The  external  dimensions  of  a  box  without  a  lid  are, 
length  4  feet,  breadth  8  feet,  depth  2  feet,  and  the  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1  inch  ;  if  the 
cost  of  a  cubic  yard  of  the  material  is  9«.,  and  the  cost  o* 
making  the  box  ■■ 
the  box  cost  ? 


(111)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1,  2, 8,  4,  5,  6,  7,  8  seconds 
respectively :  after  what  time  will  they  be  again  tolling  at 
the  same  instant  ? 

(112)  Simplify 


*oftf+6* 


1 8|         8  6        i{     4 

IT"      .HH  ~  18  °f7f +7 


(113)  A,  B,  and  C  are  partners.  A  receives  two-filths  of 
the  profits,  B  and  G  dividing  the  remainder  equally.  A'b 
income  is  increased  by  S220  when  the  rate  of  profit  rises 
from  8  to  10  per  cent.     Find  the  capital  of  B  and  C. 

(114)  A  railway  train  having  left  a  terminus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  6ame 
terminus  at  1  p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  started,  it  would  not 
have  been  overtaken  till  8  p.m.     Find  the  rates  of  the  trains. 

(115)  A  person  invests  £5000  in  Turkish  6  per  cent,  stock 
at  80  ;  find  the  rate  of  interest  he  gets  for  his  money. 
When  his  stock  has  risen  to  104  he  sella  out,  and  buys  .£20 
railway  shares  at  £18,  which  pay  dividend  at  the  rate  of  4£ 
per  cent.     Find  the  alteration  in  his  income. 

(116)  If  6  men  and  2  boys  can  reap  18  acres  in  2  days, 
and  7  men  and  5  boys  can  reap  33  acres  in  4  days,  how  long 
will  it  take  2  men  and  2  boys  to  reap  10  acres  ? 
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(117)  The  cost  price  of  a  book  is  $4.75,  expense  of  the 
Bale  6  °f°,  profit  24  %  ;  what  is  tho  retail  price  '/ 

(118)  Show  that  the  simple  interest  cm  $!625  for  8  months 
at  7  %  is  equal  to  that  on  $1093.75  at  8  ■/•  for  4  mouths. 

(lit))  Oue  clock  gains  4  miuutes  m  12  hours,  and  another 
loses  4  minutes  in  24  hours.  They  are  S(  I  right  at  noon  on 
Monday.  Determine  tho  timo  indicated  by  each  clock, 
when  the  one  appears  to  have  gained  10£  minutes  on  the 
other. 

(120)  A  rectangular  court  is  50  yards  long  and  30  yards 
broad.  It  has  paths  joining  the  middle  points  of  tho  oppo- 
ses, of  0  ft.  in  breadth,  and  also  paths  of  the 
breadth  running  all  round  it.  Tho  rem. tinder  is  covered 
with  grass,  ll  the  cost  of  the  pavement  be  12^  cents  per 
square  foot,  and  of  the  grass  70  cents  per  aquare  yard,  find 
the  whole  cost  of  laying  out  tho  court. 


(121)  How  many  times  does  the  29th  day  of  the  month 
occur  in  400  consecutive  years? 

(188)  A  creditor,  agreeing  t*  (281.25  for  a  debt, 

lie  has  b'eou  paid  at  the  rate  OJ   02}  cents  in  the 
dollar ;  how  much  was  the  debt? 

(123;  A,  B,  anil  C  rent    i  meadow  for  $43.     A  puts  in  10 
born  s  for  1  month,  B  12  oxen  for  2  months,  and  0  20  sheep 
the.    llow  should  the  e  if  the 

quan:  D   by  a  hoi..  ,  an  OX,  and  a  sheep,  during  the 

me,  be  in  the  ratio  oi  4,  3,  and  1  ? 
(184  •    of  070H  Qgth, 

:'ii,  and  thickness  are  'JO  inches,  10  inches,  and 
ini-ir  rly,  be  1818.50,  what  will  be  the  price  of  100 

i  one-iiith  ama!  >  dimension! 

(186)  How  many  jean'  purchase  should  1  give  for  an 

3  ,  pur  cent,  interest  lor  my  money? 
(186)  I  and   19  auds  of  a 

oi  mil, nt'  urt  i 

J)    .1    and    /-'  wall 

miaul  uniformly  a  mile  in   ll  minutes, 

and  ■  ue:  find  B'b  rate,  und  by 

bow  uiniii  be  lot  t  in  lime  and  space. 

IB)  A  <!fbt  paid 

mini  ud    |  at  tin     end   of  3  mouths;  when  ought 

theremai:  d? 
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(129)  A  man,  by  selling  out  of  a  8  per  cent,  stock  at  99 
pains  10  per  cent,  on  his  investment.  At  what  price  did  he 
buy,  and  what  was  his  income,  supposing  that  he  realized 
$15846  I 

(130)  A  tack  is  8  ft.  long,  5  ft.  4  in.  wide,  4  ft.  6  in.  deep. 
Find  the  number  of  gallons  it  contains,  having  given  that  1 
cub.  it.  of  water  weighs  1000  OS.,  and  that  a  pint  of  water 
weighs  a  pound  and  a  quarter. 


(181)  Simplify 

1_  /  H        2\        /_18       1\       2       8 

7fofTPfa^  +   \  18  _9)~i8+6/"3of8 
of  68. 

(132)  In  a  dormitory  ^  of  the  boys  are  in  the  npper 
school,  1  of  the  remainder  in  the  middle,  and  the  rest,  8  in 
number,  in  the  lower  ;  find  the  number  in  the  dormitory. 

(133)  The  circumference  of  the  fore-wheel  of  a  carriage  is 
8  foot,  and  that  of  the  hind -wheel  is  10  feet;  in  what  dis- 
tanoe  will  the  fore-wheel  make  100  revolutions  more  than 

■  ind -wheel  ? 

(184)  A  and  B  receive  $1,874  f°r  digging  ft  garden.    They 
work  at  it  tog<  ther  for  4£  hours  ;  H  then  left,  and  A  finished 
work  in  :>'.  hours.     How  should  the  pay  be  divided  1 

(186)  What  are  the  two  exact  times  when  the  hands  of  a 
are  equally  distant  from  fig.  111.  ? 

)  In  how  ninny  years  will  $320  double  itself,  at  7$ 
nt.  simple  interest  ? 

(187)  A  person  invests  the  present  value  of  £2358  due  two 
years  hence  at  4  per  cent,  in  gas-shares,  which  pay  at  the 
rate  of  nine  per  cent. ;  lie  gives  £144  for  each  share  of  £  100  ; 
what  is  his  annual  income,  and  what  rate  per  cent,  does  he 
make  of  his  money  invested  in  the  gas-shares  ? 

(138)  At  billiards  A  can  give  B  f>  points  in  a  game  of  50, 
and  C  10  points  in  60  ;  how  many  points  can  B  give  0  in  a 
game  of  90  1 

(139)  How  much  money  must  one  invest  in  3  per  cent. 
Consols,  when  they  are  at  10  per  cent,  below  par,  in  order 
to  have  an  income  of  i>2000  a  year? 

(140)  A  level  reach  in  a  canal,  14  miles  6  furlongs  long, 
and  4S  feet  broad,  is  kept  up  by  a  hick  80  feet  long,  12  feet 
broai,  and  having  a  fall  of  8  ft.  6  in. ;  how   many  barges 
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might  pa.     through  the  lock  before  the  water  in   the  uppei 
oanal  was  lowered  one  inch  ? 


3f 

(141)  Find  the  value  oi  -rZTi     <    fTl  oi  ^'J-'-' 

(142)  A  can  do  a  piece  of  work  in  6  days,  which  £>  can 
destroy  in  4.  A  lias  worked  for  10  days,  during  the  last  5  oi 
which  D  has  been  destroying ;  how  many  days  must  A  now 
work  alone,  in  order  to  complete  his  task  ? 

(148)  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  tho  taps  for  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5  hours,  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  tho  other  has 

(144)  If  3  men,  4  women,  5  boys,  or  0  girls,  can  perform 
a  piece  of  work  in  60  days,  how  long  will  it  take  1  man,  2 
women,  3  boys,  and  4  girls,  all  working  together? 

(145)  Two  trains  start  at  the  same  time  from  London  and 
Edinburgh,  and  proceed  towards  each  other  at  the  rates  of 
80  amd  50  miles  per  hour  respectively.  When  they  meet,  it 
is  found  that  one  tram  has  run  100  miles  farther  than  the 
other.     Find*the  distance  between  Loudon  and  Edinburgh. 

(146)  Two  persons  buy  respectively  with  the  same  sums 
into  the  8  and  8^  per  cents.,  and  get  the  same  amount  of 
interest.  The  8  per  cents,  are  at  75  :  at  what  price  are  the 
8$  per  cent?.  ? 

( 1 47)  Divide  81986.60  among  A,  B,  and  C,  in  the  propor- 
tion of  2'Q,  1  15,  and  '524  respectively. 

•-    If  for  a  sovereign  I  buy  11  gulden  12  kreut- 

5  francs,  and  for  one  20  franc  piece  lJ  gulden  2l> 
kieiitzers,  how  much  per  cent,  is  gamed  by  buying  French 
gold  with  English  gold  before  buying  German  money? 

(14V  netres,  82  metres  being  taken 

to  be  equivalent 

l)  Find  the  eoel  of  painting  tho  walla  oi  .i  square  room 
bigfa  ami  18  It.  long,  with  two  doors  8  ft.  by  4 
windowy  lo  ft.  by  5,  tho  amount  saved  by  each  window 
1 9$.  lid.     What   additional  height  would   increase 
the  cost  by  nine  shillings. 

oi 
(161)  Simplify    2,'  I  i  oi  A 
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(162)  Two  lines  are  41  06328  inches  and  -0438  of  an  inoh 
long  respectively.  How  many  lines  as  long  as  the  latter  can 
be  out  off  from  the  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(168)  A  and  B  6tart  to  run  a  race  ;  their  speeds  are  as  17 
to  18.  A  runs  2§  miles  in  16  min.  48  sec.  ;  JB  finishes  the 
course  in  84  minutes:  determine  the  length  of  the  course. 

(154)  A  beat's  crow  row  over  a  course  of  a  mile  and  a 
quarter  against  a  stream  which  flows  at  the  rate  of  2  miles 
an  hour,  in  10  minutes.  The  usual  rate  of  the  stream  is  half 
a  mile  an  hour.  Find  the  time  which  the  boat  would  take 
in  the  usual  state  of  the  river. 

(165)  A  person  pays  one  tax  of  10<i.  in  the  £,  and  another 
of  5  per  cent,  on  his  income.  His  remaiuing  income  is  £545, 
What  was  his  original  income  ? 
)S  (156)  A  man  invested  $14350  in  the  U.  S.  6's  at  107£  the 
brokerage  being  £%  ;  what  will  be  his  clear  income  after  an 
income-tax  of  5%  is  deducted  ? 

(157)  A  soldier  has  5  hours'  leave  of  absence :  how  far  may 
he  ride  on  a  coach  which  travels  10  miles  an  hour,  so  as  to 
return  to  the  camp  in  time,  walking  at  the  rate  of  5  miles  an 
hour  ? 

(158)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrive  in  Norwich  and  London  respectively  1  hour  and 
4  hours  after  they  passed  each  other,  show  that  one  travels 
twice  as  fast  as  the  other. 

(159)  When  £170  will  purchase  4288  francs,  what  is  the 
t/ourte,  of  exchange  between  London  and  Paris  ?  And  if  608 
gold  pieces  of  20  francs  oontain  as  much  pure  gold  as  400 
Bovoreigus,  what  is  the  par  of  exchange  between  London  and 
Paris? 

(160)  A  hollow  cubical  box,  made  of  material  which  is  1*8 
inches  in  thickness,  has  an  interior  capacity  of  50"653  cubio 
feet :  determine  the  length  of  the  outside  edge  of  the  box. 

6]  -  4T'8\        V+Jjj 


,161)  Simplify    (  6?  of  j^^    *— g 


(162)  Gold  of  the  value  of  £423267  arrives  from  Au&traiia; 
what  is  its  weight,  in  lb,  avoirdupois,  the  price  being  £3.  18i. 
pm-  07.  troy  ? 
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(163)  A  can  do  one-half  of  a  piece  of  work  in  1  hour,  B 
can  do  three-fourths  of  the  remainder  in  ooe  hour,  and  C 
can  finish  it  in  20  minutes  :  how  long  would  A,  B,  and  C 
together  take  to  do  it  ? 

(164)  If  I  pay  $750  now  for  a  debt  of  $771. 09|  not  yet 
payable,  and  money  be  considered  worth  7^  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 

(105)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1  of  spirit  to  3  of  water  and 
1  of  spirit  to  4  of  water  :  when  the  contents  are  mixed  in  a 
tumbler,  find  the  strength  of  the  mixture. 

(166)  At  what  per  cent,  in  advance  of  cost  must  a  mer- 
chant mark  his  goods  so  that  after  throwing  oil'  20  %  of  the 
marked  price  he  may  make  a  profit  of  25  per  cent. 

(167)  A  man  receiving  a  legacy  of  $34510  invested  one- 
half  in  Dominion  6  per  cents,  at  101,  and  the  other  half  in 
U.  S.  5  per  cents,  at  84i,  paying  brokerage  at  |  %  ;  what 
annual  income  did  he  secure  from  his  legacy  ? 

(168)  A  piece  of  work  must  be  finished  in  'M  days,  and  15 
men  are  set  to  do  it,  working  9  hours  a  day  ;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done.  If 
8  additional  men  be  then  put  on,  how  many  hours  a  day 
will  they  all  have  to  labour,  in  order  to  finish  the  work  in 
time  ? 

(1(59)  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cavern,  one  is  1*02  inches  longer  than  the  other,  and  the 
shorter  one  increases  in  length  at  the  rate  of  8*01  1  inches  in 
ft  century.  Find  the  rate  of  increase  of  the  other,  in  order 
that  thoy  may  be  of  the  same  Length  at  the  end  of  L25  years. 

(170)  Two  men  A  and  B,  start  from  Cambridge,  at  4  and 
5  o'clock,  a.m.  respectively,  to  walk  to  Loud'  t,  a  distaa 
60  miles; B  passes  A  at  the  twentieth  milustoue,  and  readi- 
es London  at  6  p.m.     When  will  A  arri  ve  thero  ? 


(171)  Find  the  Nun  rool  of  10747*4689,  and  th*  cube 

134.  r 

(17.'  k  containing  '-"Jo  p 

each  of  which  contains  'J*  lines,  in 

rdH,  in  l>h  hour*;   how  Ion-  will  it  t  ■!<  •  him 

lining  400  pageB,  each  of  wliu     .    ntaiut-  «'i  I 
■I'll  line  on  an  average  U  w 
(178)  Th«  whole  time  occupied  by  a  trail    12u  >ar>...  loug» 
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travelling  at  the  rate  of  20  miles  an  hour,  in  crossing  a  bridge 
is  18  seconds;  find  the  length  of  the  bridge. 

(174)  If  20   men,  40   women,    and    50    ohildren    receive 
V  $4200  among  thorn   for  seven    weeks'   work,    aud    2   men 

receive  as  much  as  3  women  or  6  children,  what  sum  does  a 
woman  receive  per  week  ? 

(175)  Two  clocks  begin  to  strike  12  together ;  one  strikes 
in  35  seconds,  the  other  in  25  ;  what  fraction  of  a  minute  is 
there  between  their  seventh  strokes? 

(176)  A  speculator  bought  43  shares  in  a  mine  at  85J,  and 
>^kept  them  till  they  dropped  to  11£,  when  he  sold  nut  and 

bought  with  the  proceeds  6  per  cent,  railway  stock  at  28  pre- 
mium ;  find  his  annual  income  from  the  latter  investment. 

(177)  Two  clocks  strike  9  together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minutes  to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back,  that  they  may  strike  9  together  on  Wednesday  even- 
ing ? 

(178)  How  much  ore  must  one  raise,  that  on  losing  iJ,  in 
roasting  and  T",  of  the  residue  in  smelting,  there  may  result 
500  tons  of  pure  metal  ? 

(179)  If  a  population  is  now  ten  millions,  and  the  births 
are  1  in  20  and  the  deaths  1  in  30  annually,  what  will  the 
population  become  in  5  years  ? 

(180)  There  are  two  rectangular  fields  equal  in  area  ;  the 
sides  of  one  are  945  yards  and  1344  yards  in  length,  and  the 
longer  side  of  the  second  is  1134  yards  ;  what  is  the  length 
of  its  shorter  side,  and  how  many  acres  are  there  in  each 
field? 


(181)  The  masters  of  a  school  are  -0416  of  its  whole  num- 
ber, but  after  40  new  boys  have  been  added  the  master 
came  "0875  of  the  whole.     How   many    boys   and   masters 
were  there  be  tore  the  new  boys  came  ? 

(182)  Divide  8850  among  4  persons,  so  that  B  may  have 
three  times  as  much  as  A,  C  half  as  much  again  as  A  and  B 
together,  and  D  as  much  as  A,  B,  and  G  together. 

(183)  By  selling  a  house  for  $3700  I  lost  7£  per  cent.; 
what  must  I  have  sold  it  for  to  have  gained  12J  percent.  ? 

(184)  Find  the  difference  between  the  interest  and  dis- 
count on  $1265  for  73  days  at  6^4.  ? 

(185)  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
60  per  cent.,  but  the  tradesman  becoming   a  bankrupt  pays 
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874.  cts.  in  the  dollar.     How  muoh  does  the  merchant  gain 
cr  lose  by  the  6ale  ? 

(186)  What  sum  must  a  man  invest  in  the  6  per  cent. 
County  bonds  at  101£  in  order  to  have  a  clear  income  of 
91424  40  after  paying  an  income  tax  of  1$%  on  all  over  $400  ? 

(187)  A  baker's  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price 
of  flour  falls  60  per  cent,  and  other  trade  expenses  are 
thereby  reduced  26  per  cent.  What  reduction  should  he 
make  m  the  price  of  a  16c.  loaf,  allowing  him  still  to  realize 
the  same  amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a  business, 
when  a  partner,  entitled  to  •  of  the  profits,  receives  as  hie 
share  for  2  years  aud  4  months  the  sum  of  $7890.50. 

(189)  If  a  tradesman  adds  to  the  cost  prioe  of  his  goods  a 
profit  of  124;  per  cent.,  what  is  the  cost  price  of  an  article 
which  he  sells  for  $8,824,  ? 

(190)  A  rectangular  piece  of  ground  72  yards  by  46  yards 
is  to  be  laid  out  in  4  plots  of  grass,  eaoh  27  ft.  by  13$;  ft,  and 
a  pond  in  the  centre  6  yards  square,  to  contain  262  oubio 
yards  of  water;  find  the  expense  of  gravelling  the  remainder 
at  2  J  cts.  per  square  yard,  and  the  depth  of  the  pond. 


l!91)  Find  the  value  of 

(192)  If  12  men  or  18  boys  can  do  |  of  a  pieoe  of  work  in 
64  hours,  in  what  time  will  11  men  and  9  boys  do  the  rest  ? 

(198)  Find  the  principal  sum  on  which  the  simplo  interest 
in  2£  years  at  6}%  per  annum  is  $1068.75. 

(194)  The  compound  interest  on  a  certain  sum  at  4  per 
cent,  for  2  years  exceeds  the  simple  interest  for  the  same 
time  iU  the  same  rate  by  $6  ;  what  is  the  sum  ? 

(196)  Two  ships  are  built.  Twice  as  many  ship-carpen 
ten  are  employed  about  the  first  as  about  the  second  ;  the 
first  is  built  in  9  mouths,  tho  second  in  8  months  ;  the  « 
of  each  man  of  the  first  set  are  25  cents  per  hour,  aud  tin  y 
work  12  hours  a  day ;  the  wages  of  each  of  the  seoond  set 
1  '  cents  per  hour,  and  they  work  104.  hours  a  day,  Thi 
rpenters'  wages  was  $80000  ;  what  wac 
tiiat  ol  lh«  second  1* 
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■ftl96)  A  person  leavos  $12070  to  be  divided  among  his  five 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
has  been  paid,  each  child's  share  shall  be  twice  aa  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  nor  cent.,  and  on  a  brother's  three  per  cent.,  find  what 
each  will  receive  ? 

(197)  Two  persons,  A  and  B,  meet  to  settle  their  accounts. 
A  has  3}  years  previously  lent  B  $500;  and  U  has  a  bill  of 
$360 50  against  A,  for  which  he  is  to  allow  nine  months'  dis- 
count ;  if  the  intertit  in  each  case  is  4  per  cent,  per  annum; 
what  has  B  to  pay  A  ? 

(198)  A  grocer  buys  4  cwt.  8  qr.  14  lb.  of  sugar  at  £1  16s. 
8d.  per  cwt.  (long  cwt.),  and  sells  it  at  4£d.  per  lb.;  how 
much  does  he  gain  or  lose  per  cent.  ? 

(199)  If  when  25  per  cent,  is  lost  in  grinding  wheat,  a 
country  has  to  import  lOOuOOOO  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  5  per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

(200)  A  man  rows  down  a  river  18  miles  in  4  hours  with 
the  stream,  and  returns  in  1 2  hours ;  find  the  rate  at  which 
he  rows,  and  the  rate  at  which  the  stream  flows. 


^202)  A  and  B  can  do  a  piece  of  work  in  6  days,  B  and  0 
in  8  days,  A,  B,  and  C  in  4  days.  How  long  would  A  and 
C  take  to  do  it  ? 

(208)  If,  by  selling  an  article  for  $38.25,  8  percent,  is  lost, 
what  per  cent,  is  gained  or  lost  by  selling  it  for  $57  '} 

(204)  A  French  metre  contains  89'871  English  inches: 
express  to  three  decimal  places  an  English  mile  in  metres. 

(205)  A  tradesman  marks  his  goods  with  two  prices :  the 
one  for  ready  money,  the  other  for  6  months'  credit,  the  rate 
of  interest  being  5  per  cent,  per  annum ;  if  the  credit  price 
of  an  article.be  §2.05,  what  ought  its  ready -money  price  to 
be? 
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(206)  Compound  interest  reckoned  quarterly  at  2%  is  equal 
to  what  interest  reckoned  yearly  ? 

(207)  A  person  having  $9790  in  the  Toronto  city  6  per 
cent,  bonds  sells  out  at  98^,  and  invests  the  proceeds  in  Bank 
of  Montreal  stork  at  177£,  which  pays  a  dividend  of  12  per 
cent,  per  annnm.  Find  the  change  in  his  income,  broker- 
age in  each  transaction  being  £%. 

(208)  I  buy  wheat  at  39s.  a  quarter,  and  some  of  a  supe- 
rior quality  at  6a.  per  bushel :  in  what  proportions  must  I 
mix  them,  so  as  to  gain  25  per  cent,  by  selling  the  mixture 
at  57*.  6<i.  per  quarter  ? 

(209)  The  weight  of  a  cubic  foot  of  water  being  1000  ozM 
find  the  weight  of  a  rectangular  block  of  gold,  8  inches  in 
length,  2  inches  in  thickness,  and  3  in  breadth  ;  the  weight 
of  a  mass  of  gold  being  19*26  times  the  weight  ot  an  equal 
bulk  of  water. 

(210)  The  content  of  a  cistern  is  the  sum  of  two  cubes 
whoso  edges  r\re  10  inches  and  2  inches,  and  the  area  of  its 
base  is  the  difference  between  two  squares  whose  sides  are 
lj  and  18  feet.     Find  its  depth. 


(211)  Find  the  value  of  •857142857  of  £10.  14*.  Id.  accu- 
rately ;  and  show  that  the  error  committed  by  neglecting  all 
decimals  of  an  order  higher  than  the  fifth  is  less  than  -p^y 
of  a  penny. 

(212)  Tho  sum  of  8827  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9  months  have  passed  $400  more 
is  borrowed  at  a  rate  of  interest  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  tho  interest  on  both 
loans  What  is  the  rate  of  interest  in  each  case? 

(21 3)  A.  dealer  purchases  a  liquid  nt  4t.  the  <:a lion,  and 
dilutes  it  u-  'li  so  much   \\  \  when  he   sells  the  com- 

Sand   '(  :'■*.  a  [Fallen,  lie  gains  20  per  cent,  on  his  outlay, 
uuch  water  is  there  in  overv  gallon  of  the  compound 
sold  7 

(214)  The  discount  on  8566.50  for  9  months  is  $16.50: 
find  the  r  i  '-'St. 

(215)  A  merchant  lost  a  cargo  at  sea  which  he  had  In- 

Fared  him  e  mm  of  money  for  bii 

•vlui-i.  -  in  per  sent,  holow  the 

ol  bit  losi;  the  broker  then  offered  $379.75 
more  than  be  onVred  r»t  fir^t.  and  tho  whole  amount  of  the 
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second  offer  was  5J  per  cent,  in  excess  of  the  estimated 
value.    What  was  that  value  ? 

(216)  A  man  wishing  to  sell  a  horse,  asked  25  %  more 
than  it  cost ;  he  finally  sold  it  for  15  %  less  than  his  asking 
price,  and  gained  $;5.75.  How  much  did  the  horse  cost  and 
what  was  the  asking  price  ? 

(217)  If  15  masons,  working  10  hours  a  day,  can  build  a 
wall  G  ft.  high  and  100  yd.  long,  in  6  days,  how  long  will  it 
take  7  masons,  working  9  hours  a  day,  to  build  a  wall  9  ft. 
high  and  140  yd.  long? 

(218)  A  bankrupt's  assets  are  $2700,  out  of  which  he  pays 
75  cents  in  the  dollar  on  half  his  debts,  and  60  cents  on  the 
other  half.     What  is  the  amount  of  his  debts? 

(219)  If  a  ship  containing  150  hhd.  of  wine  pays  for  toll 
at  the  Suez  Canal,  the  value  of  2  hhd.,  wanting  $30 ;  and 
another,  containiug  240  hhd.,  pays  at  the  6ame  rate,  the 
value  of  2  hhd.  and  $90  besides  ;  what  is  the  value  of  wine 
per  hhd.  ? 

(220)  A  picture-gallery  consists  of  throe  largo  rooms ;  the 

vd.  long,  20  yd.  broad,  and  6  yd.  high  ;  the  other 
two  are  20  yd.  long,  20  yd.  broad  and  5  yd.  high.  Sup- 
posing the  walls  to  be  covered  with  pictures,  except  the 
doors,  which  are  8  ft.  high  and  8  ft.  wide,  and  of  which  each 
room  has  two,  what  will  bo  the  number  of  pictures,  the 
average  size  being  8  feet  by  8  feet  ? 


8-fi  -  1*88         l  8-1  X  -101 

(221)  Simplify   y  . --...-   X  -  +  -^- 

81-80 

(222)  Find  the  square  roots  of  15376-248001  and  ^^ 

(223)  A  general,  after  losing  a  battle,  found  that  he  had 
only  two-thirds  of  his  army  left  fit  for  action  ;  one  ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
killed  or  missing  ;  of  how  many  did  the  army  consist  before 
the  battle  ? 

(224)  A  contractor  sends  in  a  tender  of  $20,000  for  a  cer- 
tain work  ;  a  second  sends  in  a  tender  of  $19000,  but  stipu- 
lates to  be  paid  82000  every  three  months  ;  find  the  differ- 
ence  between  tenders,  supposing  the  work  in  both  cases  tc 
be  finished  in  two  years,  and  money  to  be  worth  7^  per  cent 
simple  interest- 
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(225)  What  sum  ot  money  must  be  left  in  order  that,  after 
a  legacy  duty  of  10  %  has  been  paid,  the  remainder  being 
invested  in  the  Dominion  6  per  cants,  at  91J  may  give  a 
yearly  income  of  $450,  brokerage  at  £  %. 

(226)  If  two  boys  and  one  man  can  do  a  piece  of  work  in 
4  hours,  and  two  men  and  one  boy  can  do  the  same  in  3 
hours,  find  in  what  times  a  man,  a  boy,  and  a  man  and  a 
boy  together,  respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  $15840  for  3  months  at 
8  per  cent,  is  6qual  to  the  discount  on  $3696  for  15  montha 
at  7^  per  cent. 

1 228)  A  piece  of  work  has  to  be  finished  in  36  days,  ami 
15 men  are  set  to  do  it,  working  9  hours  a  day;  but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done', 
if  3  additional  men  be  then  put  on,  how  many  hours  a  day 
will  all  have  to  work  so  as  to  finish  the  task  in  time  ? 

(229)  The  interest  on  a  certain  sum  at  simple  interest  is 
360,  and  the  discount  $340  for  the  same  time  and  rate. 
vVhat  is  the  sum  ? 

(2Bo)  The  bras  dth  of  a  room  is  twice  its  height  and  half 
its  length,  and  the  contents  are  4096  cubic  feet.  Find  the 
1  intensions  of  the  room. 


1)  If  1  lb.  of  tea  be  worth  50  oranges,  and  70  oranges 
.irth  84  lemons,  what  is  the  value  of  a  pound  of  tea  when 
■aon  is  worth  a  penny  ? 
(282)  At  a  certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
left  their  arms  on  tb  ad  of  the  rest  seven-eights  were 

missing,  the  remaining  600  being  either  killed  or  wounded, 
find  the  \vh<>!  of  the  army. 

(B88)  It  gold  be  at  a  premium  of  20  percent.,  and  ap« 

I  oiler  gold  to  the  amount 
5  dollars,  what  ohange  ought  he  to  receive  ia  notes,  6 
pur  '  ■  ivment? 

i)  Show  thai  the  dif  and 

me  time  is  the 
tint. 

•in  by  Avoir,  wt.  at  65  cts.  per 
v  wt.  at  GO  eta.  Did  1  gaiu  or 

lotto  and  how  in 

(21*  sum  of  money  in  the  I 

cents  nt  91)  &  man  obtain  <  |320;  what  would 
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he  obtain  by  investing  an  equal  Bum  in  the  5  per  cents  at  80. 

(237)  A  tradesman  makes  a  deduction  of  10  per  cent,  for 
ready  money  on  a  bill  of  $28  due  in  12  months,  receiving 
$25.20.  Find  the  difference  between  this  sum  and  the  pre- 
sent worth  of  the  debt,  reckoning  interest  at  10  per  cent. 

(238)  M  invests  .>ue-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a  profit  of  6  per  cent.,  8  per 
cent.,  aud  2  per  cent,  respectively  on  the  investments,  and 
realise  £6190.  Required  the  amount  of  his  property 
originally. 

(239)  Mr.  A  sent  $3681  to  his  agent  with  instructions  to 
deduct  his  com.  at  2£%,  and  invest  the  balance  in  fiour  at 
$7.50  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $119,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a  profit  of  20%  ? 

(240)  How  many  bricks,  9  inches  long,  4^  broadband  4 
thick,  will  be  required  for  a  wall  60  feet  long,  20  ft.  high, 
and  4  ft.  thick,  allowing  6-J  per  cent,  of  the  space  for  mortar? 


(241)  What  is  the  value  of 

A  +  i 
•25  of  ,',  of  s  ~i   of  8  guineas  ? 

(242)  A  work  can  be  accomplished  by  A  and  B  in  4  days  ; 
by  A  and  G  in  6  days  ;  by  B  and  C  in  8  days.  Find  in  what 
time  it  would  be  accomplished  by  all  working  together. 

(243)  A  man  hired  a  labourer  to  do  a  certain  amount  of 
work,  on  the  agreement  that  for  every  day  he  worked  he 
should  have  $1.50,  but  that  for  every  day  he  absented  him- 
self he  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A  legacy  of  $146000  is  left  to  three  sons  in  the  pro- 
portion of  i,  f,  and  i  respectively  :  how  much  will  each 
receive  ? 

(245)  If  $10  is  a  proper  discount  off  $210  for  8  months, 
what  should  be  a  proper  discount  off  the  same  sum  for  1 
year  ? 

(246)  The  price  of  gold  in  this  country  is  £3.  17*.  lo] .'. 
an  ounce;  find  the  least  number  of  Ounces  which  can  he 
coined  into  an  exact  number  of  sovereigns,  and  the  number 
of  sovereigns  so  ooined. 
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(247)  A  merchant  in  Toronto  instructed  his  agent  in  Mon- 
treal to  sell  a  consignment  of  flour  at  $7.50  per  barrel  and 
invest  the  proceeds  in  Montreal  bank  stock  at  174 k,  which 
pays  half-yearly  dividends  of  7  %.  If  the  merchant's  first 
dividend  is  $445.50,  and  commissions  of  1  %  and  £  %  be 
allowed  on  the  transactions,  respectively,  how  many  barrels 
of  flour  were  6old  ? 

(248)  State  the  connection  between  Troy  and  Avoirdupois 
weights.  A  ring  weighs  1  dwt.  4  gr.,  and  is  wortn  £1.  2«.  ; 
if  1050  of  such  rings  be  packed  in  a  box  weighing  3£  lb., 
what  would  it  cost  to  convey  them  144  miles  nt  the  rate  of 
5s.  per  long  ton  per  mile,  insurance  being  demanded  at  the 
rate  of  £  per  cent.  ? 

(249)  How  long  will  it  be  before  $2500  put  out  to  com- 
pound interest  at  10  per  cent,  per  annum  will  obtain 
$1727.58}  as  interest  ? 

(250)  The  breadth  of  a  room  is  two-thirds  of  its  length  ami 
three-halves  of  its  height,  and  the  contents  are  5832  cubii 
feet.     Find  the  dimensions  of  the  room. 


(251)  Multiply  82856  by  121711,  using  8  lines  of  multi- 
plication only. 

2-8  of  2-27        4-4 -2-83        ,  6-8  of  8 

(252)  Simplify  - —  4-       ■     n  ■   -  of  — — — - 

F    J        1186  104-2-629  2-25 

(258)  An   agent  received  $21.70  for  collecting  a  debt  of 
$2480.     What  rate  was  his  commission  ? 

(254)  A  man  sells  out  of  the  U.  S.  6's  5-20  of  85  at  92^  and 

'•")760.     If  he  invest  the  proceeds  R.  It. 

ut  4">,  which  pays  a  yearly   dividend   of  8^%,  what 

alteration  in  his  income  has   ensued,  brokerage  on  each  ol 

the  two  transactions  being  £%  ? 

.)  A  firmer  bought  a  horse  for  a  bill  of  f 292,  due  in  1 
month,  and  sold  him  tor  a  bill  of  $348,  duo  in  4  months. 
What  did  ho  gtifi  per  cent.,  money  being  worth  4J%? 

ii  A  man  and  to  work  on  alb  lays  at 

,  which  would  have    occupied   the    boy 

|    tak«    the   first  day,    the    work    will   be 

d  half  a  day  Int.  r  than  if  the  man  oommen 

do  it  woi ;  nor. 

■ivost  $300  and  $100  in  a  machine  ;  it 
worli  I.  of  them j  determine   what  one 

tber,  If  they  would  have  made  80  per  cent. 
machine. 
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(258)  A  owes  B  $2725,  and  offers  to  pay  him  at  a  certain 
rate  of  discount  instantly,  instead  of  at  the  end  of  two  years, 
when  the  debt  will  be  due.  B  can  place  out  the  money, 
which  he  will  receive,  at  5  per  cent,  interest,  and  by  that 
means  pain  $25  on  the  transaction.  At  what  rate  is  the 
discount  calculated  ? 

(259)  Ii  30  men,  working  8  hours  a  day  for  16  days,  can 
dig  a  trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  will  82  men,  working  12  hours  a  day,  dig  a 
trench  04  yards  long,  27  wide,  and  18  deep  ? 

(260)  A  man  discounts  a  bill  of  £180  drawn  at  4.  months 
at  00  per  cent,  per  aim.,  and  insists  on  giving  in  part  pay- 
ment 5  dozen  of  wine,  which  ho  charges  at  4  guineas  a 
dozen,  and  a  picture,  which  he  charges  at  £19.  How  much 
ready  money  does  he  pay  ?  If  the  cost  to  the  man  of  the 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he  has 
charged  for  them,  what  is  the  real  interest  the  man  has  been 
charged  ? 


(201)  Oue-tenth  of  a  rod  is  coloured  red,  one-twentieth 
ge,  one-thirtieth  yellow,  one-fortieth  greou,  one-fiftieth 

blue,  one-6ixtieth  indigo,  and  tho  remainder,  which  is  302 
inches  long,  viulut,  what  is  the  length  of  the  rod  ? 

(202)  The    discount   on    a    certain  sum    due  9    months 

JO,  and  the  interest  on  tho  same  sum  for  the  same 
time  is  $20.75.     Find  the  sum  and  the  rate  of  interest. 

(203)  Two  persons,  walking  at  the  rate  of  8  and  4  miles 
per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a  park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  tho  park. 

(204)  In  a  hundred  yards  race  A  can  give  B  four  and  V 
five  yards  start :  if  B  were  to  race  6\  giving  him  one  yard  in 
a  hundred,  which  would  win  ? 

(205)  A  man  buys  an  article  and  sells  it  again  so  as  to 
gain  5  per  cent.  If  he  had  bought  it  at  5  per  cent,  less,  and 
Bold  it  for  $1  less,  ho  would  have  gained  10  per  cent.  Find 
the  co6t  price. 

(206)  If  the  difference  between  the  simple  and  compound 
interest  on  a  sum  of  money  for  two  years  at  5  per  cent,  be 
$3,  find  the  sum. 

(207)  If  7  per  cent,  be  gained  by  selling  goods  for  $09.55, 

lined  or  lost  by  selling  them  for  $61.75. 
-     (268)  A   drift  on  Dublin  for  £360  cost  tl.78G.lii;    what 
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was  the  course  of  exchange,  com.  charged  at  the  rate  of  £  per 
rent.  ? 

(269|  A  banker,  in  discounting  a  hill  due  in  3  months  at 
8  per  cent.,  charges  S16  more  than  the  true  discount.  Find 
the  amount  of  the  bill. 

(270)  A  grocer  mixes  18  pounds  of  coffee  at  80  cents  a 
pound  with  12  pounds  of  chicory  at  5  cents  a  pound;  at 
what  price  must  he  sell  the  mixture  to  gain  25  per  cent.  ? 


(271)  The  following  rule  has  been  given  to  divide  by 
3-14159:  "  Multiply  by  7.  divide  by  11,  then  by  2,  and  add 
,'th  of  "nfVoth  of  the  result."  Find  the  error  made  in  obtain- 
ing 1  -*-  8-14159  by  this  process. 

,        3  +  4 

(272)  Prove  that  7~T~k  *s  greater  than  |  and  less  than  £. 

(278)  The  estate  of  a  bankrupt  (value  $21000)  is  to  be 
divided  among  four  creditors,  whose  claims  are,  A  's  to  £>'s 
as  2  to  3,  jB's  to  C's  as  4  to  5,  Cs  to  D's  as  6  to  7.  What 
must  each  receive  ?  " 

(274)  Which  is  the  more  profitable  to  buy  flour  at  S6. 50 
on  6  months,  or  86.30  cash,  money  being  worth  8 

>  i  If  $10.50  be  a  person's  income  tax  at  1  J  cents  on 
the  dollar,  how  much  in  the  dollar  is  it  when  his  income- 
si  2.25? 
(270)  If  9  tons  7£  cwt.  of  iron  be  sold  for  |128  I,  and  the 
gain  on  it  be  20  per  cent.,  what  was  the  cost  per  cwt.  ? 
(277)  I  send  to  my  agent  En  Montreal  $8060  to  invest  in 
•  75  cents  per  Id.  ;  be  deducts  his  commission  of  2  per 
cent.,  and  invests  the  balance.     At  what  must  I  sell  per  lb. 
so  as  to  make  a  clear  profit  of  25  per  cent,  after  pa 
litage  880,  and  insurance  at  the  rate  of  js  per  com 
(278;  A  banker  borrows  iiKimv  at  :'•  l   per  oent.(  and  pays 
tho   interest  at  the  cud  of  llie  year;  he  lends  it  out  at,  6  per 
cent.,  but  receives  thi  inn-yearly,  and  by  this  means 

gains  $200  a  year;  how  much  doe:  ,,w  ? 

r  sends  out  250  lbs.  of  tea  at  Ho  rents  per  lb. 

Hows  2J  per  cut    on  the  price  for   the   expel 

ing  the  whole  amount  of  carriage  to  oome  to 

89.80,  how  much  will  the  enitomer  bave  i"  p 

')   A    plaU   of  gold,   B  inches  square  and   one-ejedith   of 

•h  thick,  ;  hauuneri  pver  a 

proper  thiekni 
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(281)  A  man  having  a  flock  of  sheep  sold  8  per  cent,  of 
them  to  A,  90  to  B,  3£  per  cunt,  of  the  remainder  to  C,  and 
29  to  D.  He  then  had  550  left.  How  many  had  he  at  first  ? 
•»  1 282)  The  product  of  the  1st  and  2nd  of  three  numbers  is 
176882  ;  of  the  1st  and  3rd  is  279152  ;  of  the  2nd  and  8rd  is 
215496  :  what;  are  the  numbers? 

(283)  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
15  sees.,  and  going  in  opposite  directions  in  '6  sees. 

(284)  By  selling  tea  at  72  cents  a  pound  a  grocer  clears  J 
of  his  outlay.  He  then  raised  the  price  to  90  cents.  What 
does  he  clear  per  cent,  by  the  latter  price  ? 

(285)  A  grocer  buys  1$  cwt.  of  tea  at  60  cents  per  lb.  and 
2£  cwt.  of  tea  at  50  cents  per  lb.,  and  mixes  them;  he  sells 
2i  cwt.  at  55  cents  per  lb.  :  at  what  rate  must  he  sell  the 
remainder  to  gain  20  per  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  parts  nitre, 
10  sulphur,  and  15  charcoal ;  in  France  of  77  parts  nitre,  9 
sulphur,  and  14  charcoal:  if  half  a  ton  of  each  be  mixed, 
what  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
the  compound  ? 

(287)  A  ship  40  miles  from  the  shore  springs  a  leak,  which 
admits  8}  tons  of  water  in  12  minutes.  60  tons  would 
suffice  to  sink  her ;  but  the  ships  pumps  can  throw  out  12 
tons  of  water-in  an  hour.  Find  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  6ink. 

(288)  The  receipts  of  »  railway  company  are  apportioned 
in  the  following  manner  :  48  per  cent,  for  the  working  ex- 
penses, 10  per  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  #:'>->i)  0,  for  division  among  the  holders  of  the 
rest  of  the  stock,  being  a  dividend  at  the  rate  of  4  per  cent. ; 
find  the  capital  and  the  receipts. 

(289)  If  the  discount  on  a  sum  due  at  the  end  of  2£  years 
is  |  !l  of'  the  simple  interest,  at  what  rate  u  that  calculated  ? 

(:90)  If  a  crew,  which  can  row  from  A  t.  B  in  60  minutes, 
can  row  from  B  to  A  in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291)  Simplify 

<°)  2  +  *  ^  6f +  5frx  3*-7j 

0      1  8i  +  2i-4rV 

8-  r 

g  +  ? 

iHTTxTiT) 
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(292)  If  3  men  and  5  women  Jo  a  piece  of  work  in  8  days, 
which  2  men  and  7  children  can  do  in  12 ;  find  how  long  1'6 
•nen,  14  children,  and  15  women  working  together  will  take 

j  do  it. 

(293)  A  person  possessing  £10000,  8  per  cent,  consols, 
sells  out  when  they  are  at  93$,  and  invests  the  proceeds  in 
4  per  cent,  stock  at  101|  :  find  the  change  in  his  income, 
allowing  £  per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  '6006  of  a  piece  of  w<>:  k  in  2'12  hourB: 
how  long  will  6  boys  take  to  finish  it,  it  being  known  that  3 
men  and  7  boys  have  done  a  similiar  piece  of  work  in  8 
hours  ? 

(295)  A  watch  set  accurately  at  12  o'clock  indicates  10 
minutes  to  f>  nt  6  o'clock;  what  is  the  exact  time  when  the 
watch  indicates  5  o'clock  ? 

(296)  A  does  J  of  a  piece  of  work  in  20  days,  and  then 
gets  B  to  help  him.  They  work  together  for  2  days,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5  men,  8  women,  and  1  child  amount 
to  834,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  child.     What  will  1 
wages  of  6  men,  2  women,  and  5  children  ? 

(298)  If  0  por  cont.  bo  gained  by  selling  a  horse  for 
1182.60,  how  much  per  cont.  is  losfby  Belling  him  for  £11"'  ? 

(299)  A  person  invests  $6825  in  (>  per  cent,  stock  at  91  ; 
he  sells  ont  15000  stock  when  it  has  risen  to  0:>.\,  and  tlu 
remainder  when  it  has  fallen  to  85.  How  much  does  h< 
gain  or  lose  by  the  transaction?  If  he  invest  the  product 
in  M.  B.  8.,  which  pays  a  dividend  of  12  per  cent.,  nt 
what  is  the  difference  of  his  income  ? 

(800;  Tho  flooring  of  a  room,  14  ft.  8  in.  long  by  18  ft.  4 
in.  brond,  is  cotnposod  of  ^  in.  planks,  each  8  in.  wide  and 
Id  ft.  long.     II  will  lie  required  ;  and  what  will  hi 

tli«»  weight  of  the  wh.do,  if  1  onbio  inch  of  wood  weighs  ball 

1100  ? 


1947  " 

|    Find  the  BOA 

<"(;»(»•.'.)  At  what  rnt.<   will    8157  t  to  8189   in   5 

years? 

Pwo  bflb  i  a  Qm 

ly.     Whi\.  Jiie  on  the 
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12tli  July,  interest  being  reckoned  at  the  rate  of  5  per  cent. 
per  annum  ? 

I)  If  a  cask  contain  8  parts  wine  and  1  part  water, 
how  much  of  the  mixture  must  bo  drawn  off  and  water  sub- 
stituted for  the  mixture  in  the  cask  to  become  half  and  half? 
i)  Three  tramps  meet  together  for  a  meal ;  the  first 
has  5  loaves,  the  second  8,  and  the  third,  who  has  his  share 
of  tho  bread,  pays  the  other  two  8  half-pence ;  how  ought 
they  to  divide  the  money  ? 

(3JG)  If  the  discount  on  a  bill  due  8  months  hence  at  7k 
per  cent,  per  annum  be  $48.75,  what  is  the  amount  of  the 
bill? 

(307)  A  began  business  with  a  certain  capital.  The  first 
year  he  gamed  20%,  which  he  added  to  his  capital;  the 
second  year  ho  gained  37;'%,  which  ho  also  added  to  his 
capital;  the  third  year  he  lost -10%,  and  now  found  himself 
$200  worse  than  when  he  began  business.  Find  the  capital 
with  which  he  b 

(308)  A  man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  l  on  one  horse  and  loses  25  per  cent, 
on  the  Other-.  What  did  the  horses 'cost  him  ?  Does  he  gain 
or  lose  on 

(309)  Tho  difference  between  the  interest  and  the  discount 
on  a  certain  6um  of  money  for  6  months,  at  4  per  cent.,  is 
$2  :  what  is  the  sum  ? 

(810)  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  G  ft.  G  in.  deep  :  what  will  it  cost  to  paint  it  inside  and 
out,  at  4-;  cents  a 

(811)  Simplify 

(a)     3  -  divided  by  1  +   — 

1 


B  -  i 


^  4}  -  . 

2)  Three-fourths  tho  selling  price  of  goods  is  20%  less 
than  cost.  Find  the  gain  per  cent,  at  which  the  goods  are 
sold. 

sum  of  money  amounts  in  10  yrs.  at  1\%  simple 
years  will  it  amount  to 
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(314)  I  spent  25%  more  than  my  income  in  a  certain 
year  ;  for  each  of  the  next  four  years  I  saved  6|%  of  it  and 
then  I  had  found  that  I  had  lived  within  it  and  had  $50 
besides.    What  was  my  income. 

(315)  A  school  rate  of  5  mills  per  dollar  and  a  general 
purpose  rate  of  8  mills  in  the  dollar  produce  a  tax  of  $101.40  ; 
find  the  assessed  value  of  the  property. 

(316)  A  grocer  has  225  lbf  of  tea,  of  which  he  sells  45 
lb.  at  72  cents  per  lb.,  and  only  gains  8  per  cent,  at  this 
price.  He  now  raises  the  price  so  as  to  gain  10  per  cent, 
on  the  whole  outlay.     What  is  the  price  when  raised  ? 

(317)  If  I  owe  $2,000,  to  be  paid  in  4  months'  time,  and 
1  pay  $500  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8  per  cent,  per  annum  simple  interest  ? 

(318)  A  and  B  run  a  mile  race  :  at  first  A  runs  11  yards 
to  B't  10  ;  but  after  A  has  run  half  a  mile  he  tires  and  runs 
9  yards  in  the  time  in  which  he  at  first  ran  11,  B  running 
at  his  original  rate.     Which  wins,  and  by  how^  much  ? 

(819)  A  woman  buys  a  certain  number  of  eggs  at  21  a 
shilling,  and  the  same  number  at  19  a  shilling ;  she  mixes 
them  together  and  sells  them  at  20  a  shilling  :  how  muoh 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(820)  A  room  whose  height  is  11  feet,  and  length  twice 
its  breadth,  takeB  148  yards  of  paper  2  feet  wide  for  its  four 
walls  :  how  many  yards  of  gilt  moulding  will  be  required  ? 


(821)  Simplify 

6*  X8i-^-  Xl?+lJ 


-gjX(l»X6J)+*  +  -1|T 


*nd  find  their  sum. 

♦-  (822)  Simplify  (-006  of  £2. 1«.  8d.  +  8-454  of  £3.  6a.)  X  6,*,. 
(828)  Two  boys,  A  and  B,  como  into  school  punctually 
by  their  own  watches,  which  are  quite  right  at  9  o'clock  on 
Monday  morning.  A'»  watch  gains  two  minutes,  and  B* 
watch  loses  a  miuuto  and  a  half  <>\rory  day:  find  how  muoh 
Inter  B  will  be  than  A  at  Friday  afternoon  school,  2  p.m. 

(824)  Two  gangs  of  6  and  9  men  are  sot  to  reap  two  fields 
of  86  and  45  acres  respectively.    The  first  gang  works  7 

khi  day,  and  thn  lattnr  8  hours.     If  the  first 
Aomplr'tf  their  work  in  12  dayB,  in  how  many  dftyj  will  the 
1  gang  complete  th< 
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(825)  A  grocer  buys  souie  tea  at  48  cants  per  lb.  and  some 
at  66  oents;  in  what  proportion  inu-U  he  mix  them  tbat 
when  he  sella  at  72  oents  per  lb.  he  may  be  making  a  prom 
of  20  per  cent.  ? 

(826)  A  pays  $3.60  more  tax  than  B,  their  incomes  being 
equal :  living  in  different  towns,  they  are  rated  at  1$  cents 
and  1£  oents  in  the  dollar  respectively  :  what  iB  A'$  income  ? 

(827)  A  bankrupt  can  pay  40  cents  in  the  $  ;  if  his  assets 
were  $500  more  he  could  pay  45  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a  piece  of  work  can  be  done  in  50  days  by  85  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work  ;  find  the  number  of 
days  in  which  the  remaining  men  could  finish  the  work. 

(329)  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles  ;  and  to  settle  matters,  Robert  gave 
lOii.  to  Alfred,  who  then  paid  Charles :  what  did  Robert  owe 
Charlos  ? 

(330)  The  length,  breadth  and  height  of  a  wooden  box  are 
4  ft.,  2^  ft.,  3  ft.  respectively.  Find  the  cost  of  painting  the 
outside  at  1*.  8<2.  a  square  yard. 


(831)  Simplify 

X  1^  +  4^-8^       3| 
6*-7i-i-28A+i  '      4*    x   (3**5#~-l7*, 
and  find  their  sum. 

^382)  A  man  walks  a  cortain  distance,  and  rides  back  in 
8  hours  45  min.:  he  could  ride  both  ways  in  2£  hours.  How 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I  have  to  bo  at  a  certain  place  in  a  certain  time,  and 
I  find  that,  if  I  walk  at  the  rate  of  4  miles  per  hour,  I  shall 
be  five  minutes  too  late,  if  at  the  rate  of  5  miles  per  hour,  I 
shall  bo  10  minutes  too  soon.     How  far  have  I  to  go  ? 

(834)  A,  B,  C,  and  D  enter  into  partnership:  A  and  B 
contribute  $1390,  B  and  C$1590,  (7  and  D  81810,  A  and  D 
$1610,  A  and  C  81500  :  they  gain  $1152  :  what  is  the  share 
of  each  ? 

i  (335)  On  a  stream,  B  is  intermediate  to  and  equidistant 
from  A  and  C ;  a  boat  can  go  from  A  to  B  and  back  in  5  hr. 
15  min.,  and  from  A  to  C  in  7  hr.  How  long  would  it 
take  to  from  0  to  A  ? 

—     (886)  I  have  a  certain  sum  of  money  wherewith  to  buy  a 
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certain  number  of  nuts,  and  I  find  that  if  I  buy  at  t  to  rate 
of  40  for  10  cents  I  shall  spend  5  cents  too  much  ;  it' at  tho 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I  ? 

(337)  If  A  has  838940  to  invest,  and  can  buy  Toronto 
city  6%  bends  at  98  i,  or  Montreal  Corporation  Consolidated 
7%  stock  at  117^,  how  much  will  the  one  transaction  be 
better  than  the  other,  brokerage  being  A  %  ? 

(838)  What  must  be  the  face  of  the  note  for  3  inos.  made 
on  18th  Aug.,  so  that  discounted  at  7  A  per  cent,  on  the  day  of 
making  at  the  bank  the  proceeds  may  be  $143]  5  ? 

(339)  If  in  a  meadow  of  20  acres  the  grass  grows  at  a 
uniform  rate,  and  188  oxen  consume  the  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5  acres  of  it  in  16  days  : 
how  many  oxen  can  eat  up  4  acre3  of  it  in  14  days  ? 

(310)  In  a  constituency,  in  which  each  elector  may  vote 
"Tor  two  candidates,  half  of  tho  constituency  vote  for  A ,  but 
divide  their  votes  among  B,  C,  D,  E,  in  the  proportions  of 
4,  3,  2,  1 ;  of  the  remainder,  half  vote  for  Bt  and  divide 
their  votes  among  C,  L),  E,  in  the  proportions  of  3,  1,  1; 
two-thirds  of  the  remainder  vole  lor  I)  and  E,  and  540  do 
not  vote  at  all ;  find  the  order  on  the  poll,  and  tho  whole 
number  of  elect  ors. 


/  -04  _l  .50 

(841)  Simplify  1*  of  2|  +  6*  -f-  23  +     5£  +        _       ) 

5ft  -i-  #  H  of  4i 

(842)  Simplify  i^f^gj  x  *  of  jg^ 

(848)  Whan  tho  New  York  gold  market  is  at  104$,  what 
would  1  got  for  §2304.50  currency. 

(844)  A  person  invests  S9-J50  in  5  V  per  cent.  6tock,  60  na 
to  receive  an  income  of  §787.50;  what  was  tho  prioe  of  tho 
stock  ? 

(845)  Two  pipes  A  and  B,  would  fill  a  cistern  in  25  min- 
utes and  80  minutes  respectively,  i  I  together, 
but  ut  tho  end  of  8 J  minutes  1  off.  In 
how  many  minutes  will  tho  cistern  bo  tilled  ? 

(846)  A  man  for  6  years  spends  £"40  a  year  more 
income.     If  ho,  at  tho  end  of  that  lime, 

turo  10  pel  I  years  ho  will  hav 

and  saved  £'120.    Fina  bi 

(847)  The  sum  of  £177  is  to  be  divided  among  1. 


EXAMINATION    PAPERS.  298 

women,  and  80  children,  in  Buch  a  manner  that  a  man  and 
a  child  may  receive  together  as  much  as  two  women,  and  all 
the  women  may  together  receive  £60  ;  what  will  thev  each 
respectively  receive  ? 

(346)  If  8000  metres  be  equal  to  5  miles,  and  if  a  cubic 
fathom  of  water  weigh  six  tons,  and  a  cubic  metre  of  water 
1000  kilogrammes,  find  the  ratio  of  a  kilogramme  to  a  pound 
avoirdupois,  (Longton). 

(349)  A  mixture  of  soda  ana  potash,  dissolved  in  2540 
grains  of  water,  took  up  980  grains  of  aqueous  sulphurio 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphurio  acid. 
■  unites  with  soda  in  the  proportion  of  49  grains  to  82,  and 
with  potash  in  the  proportion  of  49  to  48. 

(850)  A  room  is  21  ft.  long,  15  ft.  6  in.  wide,  10  ft.  high  ; 
it  contains  3  windows,  the  recesses  of  which  reach  to  the 
oeiling,  and  are  4  ft.  6  in.  wide  ;  there  are  in  it  4  doors, 
6  ft.  G  in.  high  and  8  ft.  8  in.  wide ;  the  fire-place  is  6  ft.  wide 
and  4  ft.  high ;  a  skirting  1  ft.  8  in.  deep  runs  round  the 
walls;  find  the  expense  of  papering  the  room  at  5  cents,  a 
square 


ANSWERS 

Ex.  (i),   p.  5. 

(1)  Seven ;  thirteen  ;  forty-five  ;  fifty-^iae  ;  three  hundred 
and  twenty-six  ;  four  thousand,  five  hundred  and  seventy - 
eight. 

(2)  Ninety;  one  hundred  aud  ten;  two  hundred  and 
-even  ;  four  thousand,  three  hundred  ;  four  thousand  and 
thirty-six  ;  four  thousand,  three  hundred  and  six. 

(3)  Seven  hundred  and  eighty;  six  hundred  and  nine; 
five  thousand,  three  hundred  and  sixty ;  two  thousand  and 
twenty ;  one  thousand,  one  hundred  and  one. 

(4)  Thirty-six  thousand,  four  hundred  and  ninety-seven ; 
forty-nine  thousand,    five    hundred    and    thirty-two  ;    six 

ned  and  fifty-four  thousand,  three  hundred  aud  twenty- 
one;  seven  huudred  and  forty-three  thousand,  two  hundred 
and  sixty-nine. 

(.">)  Forty-live  thousand ;  thirty-two  thousand,  six  hundred; 
gevunty-fivc  thousand,  two  hundredand  thirty ;  five  hundred 
thousand.  ^ 

(6)  Eight  millions,  five  hundred  and  seventy-two  thousand, 
nine  hundred  and  fourteen;  three  millions,  four  hundred 
tad  sixty-nine  thousand,  two  hundredand  eighteen;  four 
millions,  mx  hundred  and  twenty-nine  thousand,  eight 
hundred  andseventr 

(7)  Nino  millions  ;  twenty-nine  millions  ;  seven  hundred 
H.nd  fifteen  mJlB 

(8)  Niii.  I  and  ten  millions,  three  hundred  and 
neven  thousand,  two  hundred  and  forty;  three  hundred 

I   two  hundred  and  five;  three 
mdred  and  three  thousand 
and  forty. 

(9)  Two  hundred  and  forty-three  billions,  seven  hundred 
undfifty-ii  two  hundred  and  lixty-eight  thou* 

two  ;  three  hundredand  seven 
billions,  four  hundred  and  live  millions,  six  thousand,  two' 
hundred  and  sovunty. 
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Ex.  (ii),  p.  6. 

(1)  9;  12;  17;  19;  18;  16;  11. 

(2),  23  ;  27  ;  85  ;  88  ;  44  ;  40  ;  26  ;  34. 

(3)  67  ;  75  ;  02  ;  83  ;  74 ;  92 ;  68 ; 

(4)  76  ;  22  ;  50  ;  15 .  28  ;  61 ;  49  ;  18  ;  90  ;  73. 

(5)  107  ;  130  ;  240  ;  372  ;  008  ;  740 ;  99U. 

(6)  830;  747;  410;  913;  750;  384. 

(7)  818;  808;  20G ;  430;  512;  787. 

(8)  7845  ;  9637  ;  12000  ;  8400  ;  6003  ;  85040. 

(9)  5470;  8050;  8780;  1247;  4808. 

(10)  0004;  7022;  3500;  9047;  2017;  19402. 

11)  70007;  00000;  14014;  70017;  12803;  10005. 

12)  850728 ;  040842  f  900000  ;  800040. 
(18)  7000000;  4570805;  76806940. 

(14)  315000000;  5040000  ;  8000700 ;  18000020;  700000002 

(15)  315674018003:  8560 

(10)  7000000000;  5800000600047;  8000000048007. 

(17)  805005004006008;  580 M 

(18)  900000        90OO00OOOU09O0 ;  19000000019000: 

1000001001101. 


(1) 

(4) 
(6) 
(7) 
(8) 
(9 
(10) 

(1) 
(4) 

(7 

fLO) 


(1) 
(4) 
(7) 

(10) 
18) 

(16) 

(W) 

1 221 


1. 

Twenty-seven 


Ex.  (iii)  p.  0. 


(8)    Sixty-eight 


(2)     Forty-nino. 
Seventy-three.       (5)     Ninety-two. 
One  hundred  and  forty-four. 
One  hundred  and  sixty-three. 
One  hundred  and  ninety-nine. 
Six  hundred  and  sixty-tour. 
One  thousand  eight  hundred  and  seventy-two. 
2. 


XXXVII. 
LXXXVII. 
OXLV. 
MDCCLXIII. 


(2)  LIX 
(5)  XCV. 
(8) 


(3)    LXII. 
(0)     CXXXIX. 
CLXXIX.    (9)    DOCCXLVI 


Ex.  (iv),  p.  10. 

11;  16;  20;  26.  (2)  98. 

60.  (5)  1409. 

738.  (8)  4971. 

74338.  (11)  2008. 

1671.  (14)  880. 

33633.  (17)  28206. 

208.  (20)  1163. 

12932.  (28)  106384. 


(8  67. 

(6)  949. 

(9)  23406. 

(12)  8810. 

(15)  28493. 

(18)  18526. 

(21)  928H. 
59223. 
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25)  284271. 

28)  1843083. 

81)  3782272. 

34)  50333150. 

37)  112251. 

40)  227056607. 


(1)  7. 

(4 !  29. 

(7) 

(10)  66. 
(18) 
(16) 

(19)  2779. 

(22)  381. 

(25)  2 

(2H)  51195. 

(31)  18407. 

1- 

(87)  9999998999. 

(40)  610. 


(26)  1450741. 

(29)  1970028. 
(82)  847G908. 

(35)  20826857. 
(38)  764368. 

Ex.  (v),  p.  14. 

(2)  8 

(5)  34. 

(8)  29. 

(11)  509. 

(14)  2112. 

(17)  61471. 

(20)  28828. 

(23)  46. 

(26)  0457. 

(29)  10999. 

(82)  60028. ' 

(85)  999000. 

(38)  8. 

(41)  598. 


(27)  680077891. 

(80)  1184940. 

(88)  799819. 
(86)  14621298. 

(89)  1825947. 


(8)  19. 

(6)  54. 

(9)  45. 
(12)  82. 
(15)  4228. 
(18)  108. 
(21)  2761. 
(24)  32. 
(27)  5780. 
(80)  1096. 
(88)  13878402. 

88)  99900000. 

20. 
159. 


9 
2) 


(43)  619. 

fix.   (vi),  p.  16. 

0)  45.        (2)  804.         (8)  490. 

0)  (5)  684         (6)  86J. 

(7)  I  B)  L1864.   (9)  50;  75:  175;  225 

(in)  685;  1010;  1270;  1897;  2540;  8890. 
(H)  27187;  29604;  1288500;  1726900a 

(12)  836861;  411719;  44914*;  1871450U0O  ; 
U  i J2OUUU000. 


(1)     845. 

(7)     h 
(10) 


Ex.  (vii),  p.  19. 

(2)  L078. 

(5)  8000. 

[h)  80086. 

(11)  74f7784. 

Ex.  (viii),  p,  20. 


(3)  1020. 
0)  18734. 
9)  98940. 


(1)  178482. 

U) 

(14)  88404001 


(3)  409854. 
2667640. 

51^121         :il,J760014 
ill)       (669. 
(18) 

(16)  2:i..:(Uo'J05442. 


(8) 


ANSWERS. 


(16) 

(18) 
(20) 
(22) 
(2* 

(20) 


60943501 27G8918. 

1508. 
8454809888. 
0111034(5107. 
D354428. 
13575555747. 


(17) 
(19) 
(21 J 
28) 

(25) 
(27) 


1342670585100a 

8590886740. 

1980088124. 

1407009621. 

248155914760. 

249498696792. 


vl)  6840. 


(1)  225. 

(4)  8240. 

(7)  7500. 

56169. 

(13)  022521. 

(10)  15625. 

(19)  804857. 

(22)  45118016. 

(26)  961504803 


Ex.  (ix).  p.  21. 
(2)  1909080.    (2) 
Ex.  (x)  p.  21. 

(1)  570. 

(5)  470.1. 

(8)  10000. 

(11)  390025. 

(14)  1331. 

(17)  10:' 

(20)  1000000. 

(23)  166590819. 


112111104384  10;  I 


(3)  1000. 

(6)  5184. 

(9)  12996. 

(12)  804009. 

(15)  2197. 

(18)  314432. 

(21)  10974593. 

(24)  848913601 


(1)8. 

(5)  14. 

(9)  108. 
(13)  50285. 
(17)  2104. 
(21)  66169. 
(25)  017049. 
(29)  8469805 

5642800741. 
(85)  800071. 


(2) 
(0) 

(14) 
(18) 

(20) 


Ex.  (xi),  ] 

8.  12.       (4)  11. 

14.      (7)  24.       (8)  103. 
13.      (11)  528.      (12)  1032. 
241248.  (15)  458097.   (10)  7589523. 
1755:!.   (19)  24000729.  (20  2019. 
5078094.  (20)  4348482.  (24)  5072. 

48.  (28)  80207. 
(00)  68274625.    (01)  472804974. 

>;  112974231.  (34)  90807. 
(80)  29970. 


(1)  3420. 


Ex.  (xii),  p.  25. 
(2)  6487. 

Ex.  (xiii),  p.  20. 


(8)  04008924. 


(1)  ;;  (2)  241987.     (3)  2162558. 

(4)  1749804.         1243904.     (6)  500003. 

17)  79207440.     (8)  890547.     (9)  659372. 
(10)  444513074545.  (11)  0947544611.  (12)  8007490200467. 
(18)  2131962.  1421308,  1005981. 
(14)  310218774,  200812516,  155109887. 

16)  18770459132,  9180300088,  0885229"06. 
9085784,  5816115,  51C9880. 


898 


\ 
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(17)  196350840,  122719275,  10908380U. 

(18)  46913400,  29320850.  26063000. 
(10)  1138764,  724668,  664279. 

(80)  4224924,  2688588,  2464539. 

(21)  962341116,  612398892,  561365651. 


(1) 

(4) 

(7) 

(10) 


(1) 
(4) 
(7) 
(10) 
(13) 
(16) 
(19) 

tei 

(28) 
(25) 

(29) 


Ex. 

3,  9.  (2) 
2,  3,  5,  10.  (5) 
2,  4,  8.  (8) 
2,  3,  4,  5,  8,  9. 


(xv),  p.  28. 

2,  3,  4,  8,  9, 
2,  3,  4,  8,  9. 
5. 

(11)  2,11. 


(8)  8,  5,  9. 

(6)  3.5,'». 
(!»)  2,3,4. 


it 


Ex.  (xvi),  p.  29. 

2,  3,  3.     (2)  2,  2,  2,  3. 

2,  2.  2,  2,  2.  (5)  2,  2,  3,  3. 

2,  3,  7.     (8)  8,  17. 

3,  1!).     (11)  2,  2,  3,  3, 

7,  13.     (14)  3,  3,  11. 

3,  5,  7.    (17)  2,  2,  3,  3,  3. 

2,  2,  8,  11.  (20) 

2,  2,  2,  2,  2,  8,  8.  (22) 

8,  5,  5,  7.  (24) 

3,  8,  8,  3,  8,  8.  (26) 
2,  2,  2,  2,  3,  8,  8,  8.  (28) 
2,  2,  2,  2,  2,  2,  2,  3,  8,  6. 


"  Ex.  (xvii),  p.  29. 

(2)  9806. 

(5)  420077. 

(8)  11976096. 

(11)  48482280. 

Ex.  (xviii),  p.  30. 

(2)  452786. 

(5)  804'J'i 

(8)  142H7202. 

(11)  8781076. 


(3) 
(6) 

(9) 
(12) 
(15) 

(IS) 


3,  8,  8. 
3,  13. 
2,  3,  8,  3; 
5,  17. 
2,  2,  5,  6. 
2,  2,  2,  2,  7. 


2,  2,  2,  2,   11. 

2,  2,  2,  2,  3,  8,  8. 
6,  5,  5,  5. 

3,  8,  3,  37. 
2,2,2,  2,2,5,  11. 


(1)  4858. 

(4)  805892. 

(7)  8104199. 

in.  4842856. 


I  / 1  2472. 

hi  4:'.:;7(U1H. 

486876, 

(18)  87296. 


(3)  147474. 

(6)  15944H2. 

(8)  82661000. 

(12)  1018868000a 


(3)  41798082. 

(li)  42705328. 

(9)  204074. 

(12)  784978. 


Ex.  (xix),  p.  91. 


(It    94,  ma.  14. 

(6)  18078,  no,  17. 

i 05681,  rem 

DO.  20. 

(9)  1       ..72. 
fll)  11)005.  rem.  8609. 


(2) 

(0 

(1<> 


11860,  rom.  8H. 
H7H,  ram.  22. 
844880,  rem.  86. 
2892,  ram.  L84. 
965816,  ram.  718. 


wm.  1812. 


ANSWERS. 

Ex. 

("),  p. 

32. 

fs! 

276, 

rem. 

13. 

(2) 

36724, 

rem. 

11. 

2378, 

rem. 

9. 

(4) 

20174, 

rem. 

18. 

(5) 

28998, 

rem. 

22. 

(6) 

21074998, 

rem. 

25. 

(7) 

85629, 

rem. 

23. 

(8) 

246925, 

rem. 

21. 

• 

7429, 

rem. 

7. 

(10) 

129295, 

rem. 

33. 

[XI) 

2987635, 

rem. 

19. 

(12) 

4236, 

rem. 

57. 

13) 

:is) 

423, 
5687, 

rem. 
rem, 

72. 
,  207. 

(14) 

504, 

rem. 

123. 

290 


Ex.  (xxi),  p.  33. 
(1)     1.  (2)     472369.   .         (3)     624.  (4)     3012. 

Examination  Papers.     (Page  40.) 

(I.) 

(1)  Four  millions,  two  hundred  and  thirty-seven  thousand, 
four  hundred  and  ninety  six ;  653812. 

(2)  196181.  (3)  7829. 

(4)  4253111;  15362894.   (5)  935977;  7429. 

(II.) 

(1)  25257630 ;  four  hundred  and  two  millions,  fifty  thou- 
sand four  hundred  and  seven. 

(2)  16992009.  (3)  26438313;  99914800. 
(4)  338091,  rem.  58.  (5)  1175427  ;  130603. 

(in.) 

(1)  Ten  billions,  ten  millions,  two  hundred  and  one  thou- 
sand, four  hundred  and  one ;  1023001 ;  10011224402  ; 
2046002. 

(2)  1546478344  ;  157791881 6.     (3;     2237069,  rem.  11. 

(4)  31405999.  (5)  5226,  rem.  33. 

(IV.) 
(1)     1888.  (2)     7482229,  torn.  93. 

(3)  2,  2,  2,  7  ;  2,  3,  13 ;  2,  3,  19.     (4)     12000590. 

(5)  999899. 

(V.) 
fl)     65299476,  rem.  5346.       (2)     88652792964. 
(8)     2,  2,  2,  5  ;  2,  3,  3,  5 ;  2,  11,  3,  7. 
M(    xxivjxlviijclxxviw.        C)     12000. 


30n 


ANSWERS. 


(1)  619161890. 

(3)  7283 

(5.  7684  and  978 


(VI) 


(VII 


(1)  $269 

(8)  252. 

.'5'  $13300,  $11900,  #1050j 

(VIII. 

(1)  7000 

(8)  81239 

(6)  $80 


(2)  8670314882024. 
(4)  $14541. 


(2;  72  days. 
1 4)    296237. 


(2)     450  lbs. 
(4)     $232. 


(IX.) 


(2)     9999000025 
(4'     11796  steps 


(X.) 


(2)  170680900742874252. 
•4)  786543. 
Quot ,  432. 


(3)  $37569. 

(5)  $21000;  $5400. 


(3)     2796219. 

(5)     Bern.  12 ;  Divisor,  72 ; 


Ex.  (xxii.)  p.  44. 

0; 

(6) 

2.     (2) 
7      (7; 

6. 
8 

(8)  20.    (4) 
(8)  16.    (9) 

Ex.  (xxiii.),  p.  46. 

18. 
16. 

(5)  48.. 
(10)  3. 

(i) 

(6) 

48    (2) 
86.    (7) 

82.   (8)  8.     (4) 
986.   (8)  355.   (9) 

8. 

(6)  8458. 
(10) 

Ex.  (xxiv.),  p.  46. 

(1) 

4.    (2)  2 

(8)  78.    (4)  29. 

Ex.  (xxv.),  p.  47. 

(5)  41 

(6)  87. 

(1) 

*4 

17UIM). 
81759. 

(2; 
(6) 

2876         2582. 
8C800     (7)  28400. 

(4)  9555. 
(8)  16128. 

Ex.  (xxvi,),  p.  49. 

<»> 

860.     (2) 
27720    ilOj 

(8   288. 

17;   •■ 

|  ft  H 

(4)  On  hi 
(8)  | 

ANSWERS.  801 

Examination  Papers.     (Page  49) . 

(1)     8327 .  (2)    85  times.  (8)     44496  rails. 

(4)    7.  (5)     84,  36  and  182. 

(11.) 

{-A)  Bags  of  1,  2,  or  8  bu.  each  ;  bins  of  300,  150,  or  200 
bu. 

(3)  &1650.  (4)     60  min.  (5)     982832. 

(III.) 

(1)  1,  2,  3,  4,  6,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  30,  36, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  800, 
860,  450,  600,  9l)0,  1800. 

(2)  29. 

(8)  8391  and  2699  are  prime;  14787  and  1477  are  com- 
posite. 

(4)  60  hours  ;  A,  800  mi. ;  B,  240  mi. ;  C,  180  mi. 

(5)  40  grains. 

(IV.) 

(2)     203.  (3)     9£mi.  (4)     70560. 

(5)     24  firkins. 

(2)    60.  (8)     8  and  6.  (4)    44  times ;  9284  trees. 

(5)  8366000. 

Ex.  (xxvii.),  p.  64. 

(1)     A-         (2)     £        (3)     h  (4)     h         («)    i 

(6;    *•  (7)  '  «.      •  (8)     #>.         O)     *tt.    (10)    H- 

Ex    (xxviii ),  p.  56. 

(i)  h,  »■    (2)  «,  h,  it-    (8)  ft**  m>  ni 

(4)  m*  m*.  »w.  ^v    («)  m  m.  m.  m. 

(6)  fg,  M,  ft  ft        (7)  VtfsV  tVA.   iHir.  xftr- 

Ex.  (xxix.),  p.  56. 
The  fractions  are  arranged  in  descending  order. 

(1)  |,  &,  4-  (2)  h  h  i2r  (3)  «.   ,9t.  ft 

(4)  A,  ft  *V      (5)  A,  £,  ft       (6)  &,  ^,  &• 


302  AN  S  WEB  3. 

Ex.  (xxx),  p.  56- 

(1)  if       (2)  ff         (3)  if         (4)  H-       (5)  iff 
(6)  H-       (7)  ilH-     (8)  Mil-     (9)  Hi*- 
Ex.  (xxxi),  p.  57. 

(1)  A-      (2)  AV      (3)  xir      (4)  t4tV     (5)  7k- 
(6)  M»    (7)  tVt\-    (8)  *U-      (9)  ft**. 

Ex.  (xxxii),  p.  59. 

(1)  A-       (2)  Mf       (3)  f  (4)  flfc.     (5)   ft. 

(6)   tffc  (7)  Hff     («)  M-      (9)   &V 

Ex.  (xxxiii),  p.  60. 

(1)  f         (2)   |.         (3)  A-         (4)   |f         (5)  f 

(6)  ».       (7)  ff.       (8)  f  (9)  |f 

Ex.  (xxxiv.),  p.  61. 

(1)    JLL.  (0\     L2JL?  (8)     6i«77  /^\     173019 

V     '        0  l*/        47  V    '         29  V     '         1000 

(5)  42^.     (6)  S^V       (7)  81  .Vr       (8)  928ff 
Ex.  (xxxv.),  p.  02. 

(1)  1^.      (2)  If  (8)  lHlf       (4)  6ftf 

(5)  43^.        (6)  178f         (7)  6^  (8)   12flft. 

(9)  38^.    (10)  2&.         (11)  8Tf  (12)  tff 
Ex.  (xxxvi.),  p.  63. 

(1)  27|.        (2)  744.  (8)  718|.'         (4)  |f 

(5)  If  (6)  4.  (7)  2|.  (8)  26. 

Ex.  (xxxvii.),  p.  64. 

(1)   3V  (2)  rh-  (8)  <4)  *%W 

(6)  8f  (6)  142f         (7)  8860f       (8)  66. 

Ex.  (xxxviiii),  p,  »>7. 
(1)   I,'-.         (2)  ,V,.  (3)  |f  (4)   | 

(«)    :  (7)  If  (8)  1*V 

('J)  2jJ        (10;   If 
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Ex.  (xxxix.),  p.  68. 

(1)  U-  (2)  tV  (3)  1TV  (4)  I 

(6)  «H-  (6)  I  (7)  W-  (8)  20l§i 
(9)  1TW      (10)  1ft        (11)  7^-           (12)  f. 

Ex.  (xl.),  p.  68. 

(1)  Iff.                (2)  l/5,  ff  (8)  t  6|. 
(4)  ft   W.  3-     <5)  **•  (6)  "1*  20. 

(7)  AV  t           (8)  3  (9)  7*. 
(10)  8.                  (11)  lOtff  (12)  It,  H. 

(18)  |f  A-            (14)  Uf  If  (I5)  1.  I 
(16)  5,  18.  0        (17)  66.  (18)  14TV3. 

(19)  ft  (20)  1.  (21)  f 
(22)                       (23)  2.    ' 

Examination  Papers.    (Page  71.) 

(I.) 

(2)  $49|.     (3)  5-&V.     (4)  $13860.  (5)  3H  and  f£. 

(n.) 

(2)  H,  H,  A,  A-  (3)  #irV  (5)  Ship,  $24000; 

Cargo,  $36000. 

(HI.) 
(2)  $18*.  (4)  THh-    (5)  A,  20 ;  B.  48 ;  C,  84. 

(IV.) 

(2)  H-  (3)  34^.      (4)  Horse,  $120;  Carriage,  ft  105  ; 

Harness,  $25.  (6)  A,  $4334;  B,  $1474;  C,  $'3080. 

(V.) 
(2)  3ff  (3)  $2015;  465  sheep;  390  calves;  806  pigs. 

(4)  $180.        (5)  18  ft. 

(VI.) 
(2)   A,   ft,   ft.         (3)  1.         (4)  $40.         (5)  <ft  ft. 

(VII.\ 
(2)  $1888$,  &.  (3)  1000000. 

(4)  30  min. :  A,  6  times  ;  B,  5  times  ;  C,  4  times : 

(5)  A,  A  ;  B,  h  5  C,  M  ;  D,  #. 
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(vm.) 


(2)   Wr- 


(4)     I 

(8)     2o8''7 


(3)     36.      (4)    80    min. ;  4500  rods ; 
3600  rods  ;  3000  rods.   (5)     252. 

Ex.  (xli),  p.  76. 
(1)     i  -(2)     i  (3)     I 

(5)     nftfc      (6)     roM™      \7)     V 
(9)     L*Aooi  (10)     looooi  Hi)     .9 

2S00  1000  ' 

(18)     -4579i      (14)     '008.         (15)     172-95.    |16)     -0000059. 
(17)     -0-2507'.).  (18)     3-25793.  (19)     -0019. 

Ex.  (xlii),  p.  78. 

(1)     -7.  (2)     -2! 

(4)    7  2.    (6)     885-260863. 

(7)     6964-72(172.     (8)     970-17047. 

Ex.  (xliii),   p.  79. 


(3)     -0012. 
(6)     8741-2062. 


(4)      001 


(1)     51-211.  (2)     1-548.  (8)     48*2298. 

(5)     -0607.  (6)     579-1274.    (7)     -0000014. 

(8)  -004385.       |9)     9*9998?      (10)     -00101. 

Ex.  (xlh).  p.  81. 

(1)  85-25.  (2)     18-9  (3)     -100345. 

(4)  -00041688.        (5)     L2  82.  '      (6)     '9. 

(7)  14977-92626425.  (8)  -O0004r>f)i:-U. 

(9)  -0677468988280  (10)    208-175662750726562, 
H)  -00984126.            1 12)     1-01.  (18)     -0001 

•15205806.  (15)     -1000981674.     (16)     20-57< 

160-06 


■17) 


Ex.    (xlv),  p,  85. 


(loj 


12. 

480. 

.  -1;. 
•0000771089.(1 


(2 

(5) 

rii 

H 


14400. 
43-078. 

•Din;.- 
299846000. 


(20)    U 

(28)    906741000. 


(8)  -0013. 
(6)     10000. 

(9)  -0000(102004. 
(12)     6 

•20162, 
00000029 
(21)    457-61. 


Ex.  (xlvi),  p.  H7. 
12)     1-110296876. 


I)     1-11929 

\S     •( 


(6)     < 


4608. 
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305 

(1)  26-654875.              (2)  -0010902475. 
(4)  -00001.614.             (5)  375-08099875. 
(7)  154468-75.             (8)  26000000. 
(10)  -0000005005005. 

(3)  14498-8. 
(6)    0000926. 
(9)  -00001. 

Ex.  (xlviii.).p.  88. 

(1)  18478-260.           (2)  -249. 
(4)  8668146-964.       (5)  -095. 

(8)  -092. 

(6J  82714-285. 

Ex.  (xlix.),  p.  92. 

(1)  -85. 

(5)  -ooi. 

(9)  -01286. 

(2)  -44.              (3)  -857142. 
(6)  -02439.        (7)  -628809. ' 
(10)  2-845. 

Ex.  (L),  p.  96. 

(4)  -oi. 
(8)  -216. 

(1)   -09484. 
(4)  235-104. 
(7)  -0374. 
(10)  -928. 

(2)  -002521. 
(5)  26-38702. 
(8)  426-104. 

Ex.  (li.),  p.  96. 

(8)  165-6995. 
(6)  1-611. 

(9)  170-8367. 

(«)  rrVr 

(2)  TV                 (3)  ,fr 
(«)  flVr           (7)  rrfrr 
(lii.),  p.  97. 

W  t3tVt. 
(8)  TTirr- 

(6)  BhAnr 

w  n;§-      (8)  ni- 
ce) ny&-     (7)  2\m. 

Ex.  (liii.),  p.  99. 

W  *ttfcp 

(1)  15-8430. 

(2)  20-51662025. 

(3)  1-7780062. 

(4)  -02067-249. 

(5)  20| § f 
(8)  ^V 

(•)  »*#*• 
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•) 

(I.) 

(8)  1st.      (4) 

263  times  ;i         (5)  -0000006  and  -0000009. 

(II.) 

(1 )    *        7  7 

(4)  y. 

is9o      9  1            (9)  &14  90 
(5)  -7142. 

(8)  8.715. 

806 
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«2)  |816f. 


(in.) 

(3)  13:  §3000. 
(IV.) 


(4)  9282|.         (5)  ViW- 


(2)  $21.60.  (3)  425,  (4)  4000004-00000010000090007 ; 
Seventy-four  millions,  three  hundred  and  six,  and  sixty 
millions  and  seven  trillionths.  (5)  82£  yd. 

(V.) 

(2)  TMfBir.  (3)  10-7608  miles. 
(5)  A,  $192.23*;  £,$145.53*;  0,  $110.94* 

(VI.) 

(3)  $34*.  (4)  3-141592. 

Ex.  (lv.),  p.  105 
(2)  28.  (3)  32. 


(4)  18H. 


(5)  -00097001. 


(1)  14. 

(5)  297. 

(9)  440. 
(13)  23456 
(17)  5678. 


(1)  4-1. 
(5)  -25. 
(9)  210-75. 


(1)  4-4721. 
(5)  -41  Jo. 
(9)  4-0805. 


(1)  »• 
rtf 


(5)  nr,. 
(9)  h.-,. 


(6)  345. 
(10)  835. 
(14)  72500. 
(18)  437962. 


(7)  327. 

(11)  6031. 

(15)  2031. 


Ex.  (lvi.),  p.  106. 

(2)  16-79.  (3)  -95*. 

(6)  -027.  (7)  131-81 

(10)  137-65. 

Ex.  (Mi.),  p.  107. 

(2)  5-4772.         (3)    9486, 
(6)  '1284.  0262. 

(10)  -9999.         (11) 

Ex.  (lviii.),  p.  108. 


(2)    A. 
>\. 
(10)  6f 
114)  -6454. 


(8)  hi 
(7)  21 
(11)4* 
(15)  2- 


I   v.),  p.  110. 


(8)  64. 


(8)  42. 


(4)  75. 

(8)  867. 
(12)  4698. 
(16)  739000. 


(4)  -51. 
(8)  1-001. 


(4)  -3478. 

(8)  -0847. 

(12)  6-4838. 


(4    H. 

(8)  m, 

■0822. 


(4)  79. 

(8)  78. 

(11   68, 
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Ex   (lx),p.  112. 

(1) 

245. 

(2) 

531.             (3)     307. 

(4) 

670. 

(5) 

128. 

(6) 

179.             (7)     463. 

(8) 

108. 

(9) 

256. 

(io; 

579.           (11)     4'.S. 

(12) 

507. 

(13) 

686. 

(14) 

708.           (15)     888. 

(16) 

612. 

(17) 

4968. 

(18) 

8765. 
Ex.  (lxi),  P-  118- 

(1) 

.78. 

(2) 

•364.            (3)     3002. 

(4) 

H 

(5) 

6 

T 

(6) 

1*                (7)     7| 

(8) 

1-709. 

(9) 

8-320. 

(10) 

•495.          (11)     2-516. 

(12) 

•822. 

(13) 

•908. 

(14) 

•693.          (15)     1-966. 
Ex.  (Ixii),  P-  113- 

(16) 

1-478 

(1) 

5S 

27. 

(2) 

45.                 (3)     6-3. 

(4) 

13. 

54. 

(6) 

81. 

Ex.  (lxiii),  p.  117. 

(1)  13  ;  80  ;  86  ;  47.        (2)  108  ;  270  ;  615  ;  845. 
(3)  8456  ;  4800  ;  2762  ;  16535.  (4)  72  ;  58  ;  94  ;  105  ;  163. 
(5)  960 ;  1228  ;  4253  ;  14087.  (6)  41880  ;  103870  ;  805978. 

Ex.  (lxiv),  p.  118. 

(1)  14*d.       (2)  43*d.        (3)  49±d. 

(4)  7*.  5£d.      (5)  9s.  llfd.      (6)  15*.  6Jd. 

(7)  £4.  8*.  8*d.  (8)   £391.  19s.  4£d.  (9)  £564.  19.«.  7d. 

Ex.  Qxv),  p.  120. 

(1)  £21.  15*.  Id.   (2)  £31.  8s.  Od.   (3)  £32.  15s.  2d. 

(4)  £31.  12s.  9d.   (5)  £23.  13s.  8|d.  (6)  £33.  18s.  4^d. 

(7)  £32.  9s.  Sid.       (8)  £32.  6s.  5d.   (9)  £169.  5s.  Id. 
(10)  £181. 18s.  6d.  (11)  £240.  19s.  7d.  (12)  £168.  11s. 
(18)  £200.  17s.  lljd.         (14)  £220.  6s.  9^d. 
(15)  £3602.17*.  6d. 

Ex.  (lxvi).  p.  122. 

(1)  £36.  8s.  5d.  (2)  £28.  Os.  lOd. 

(8)  £8.  18s.  lid.  (4)  £238.  17s.  lOJd. 
(5)  14s.  l^d.  (6)  £1.  16s.  7*d. 
(7)  l\d,  (8)  £1519.  12*.  9£d. 

(9)  £3fiin8.  17s.  6H  (10)  fl2J9.  19#.  10H. 
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Ex.  (lxvii),  p.  128. 

II'  £1.  9a.  (2)  5a.  lOd.       (3)  3s.  9d. 

(4)  £3.  Gs.  6d.  (5)  18a.  8d.  (6)  £1.  2s  Id. 

(7)  £22.  Us.  8d.     (8)  £14.  lis.  (9)  £12.  5s. 

(10)  £5.  18s.  iy.  (11)  £21.  12s.  (12)  £15.  15s. 

(13)  £111.  6.«.  8rf.  (14)  £5.  18s.  l\d.  (15)  £122.  9s.  U 

(1C)  £104.  12s.  (17)  £5.  12s.  Gd.  (18)  £8.  0*.  10-JtI. 

(19)  £3.  14s.  8d.  (20)  £48.  (21)  £36.  6s. 
(22)  £39  7s.  Gd. 

Ex.  (lxviii),  p.  125. 

(1)  £6.  10s.  Gd.  (2)  £24.  9s.  l$d. 

(8)  £3.  12s.  5hd.  (4)  £5.  18s.  Ad. 
(5)  £29.  13s.  Id.  (6)  £34.  Is.  l\d. 
(7)  £167.  19s.  2d.  (8)  £16212.  12*.  Gd. 

(9)  £6189.  5*.  7JW.  (10)     £6022.  Os.  7*d. 
(11)     £8615.  3s.  9ci. 

Ex.  (lxix),  p.  127. 

I.    (1)  7*.  \G\d.        (2)  £5.  12s.  Gd.  (3)  18s.  7*d. 

(4)  £3.  19s.  44.    (5)  12s.  3^/.  (6)  £1.  17s.  7R 

IT.     (1)  £1.  16s.  G>,d.  (2)  A  (3)  5s.  Gd. 

(4)  2s.  4t/.  (6)  Is.  6jd  (6)  19s.  lOd. 

[II.     (1)  £1.  3-s  (2)  8s.  4Jd.         (8)  £1.  4s.  lOJd. 

(4)  £4.  4*.  8Jd  (5)  6s.  4Jd.        (6)  £1.  8s.  Qtfd. 

Ex.  (lxx),  p.  127. 

(1)  100.  (2)  22.  (3)  42.  (4)  79. 

(5)  881.  (G)  10. 

Ex.  (lxxi),  p.  128. 

(1)  8*.  CJd.  (2)  4j.  f>\<i.  (3)  6s.  6}d. 

(4)  Is.  (6)  £24.  16s.  M. 

(7)  («)  14s.  84.  en  £1&  8*.  6d. 

(10)  £4H.  U.4I4.  (Ill   i'77.  (12)    61.  15*. 
(18)  £8.  8*  ti\d.   Ill)   is.  12*.  Id. 

(lxxii),  p.  129. 

(1)  £1412.  11*.  BcZ.  (2)  £8226.  0*.  Gd. 

(8)  £'.  U)d.  (-1)  £81282.  8*.  Gd. 

(6)  J    ■■  10)   £27877.  18s.  84. 
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Ex.  (lxxiii),  p.  130. 

(1)  22645  sec.  ;  61243  sec. 

(2)  107020800  sec. ;  544824  min. 

(8)  88  da.  17  hr.  27  min.  ;  6  br.  82  min.  56  sec. 

(4)  8  da.  14  hr.  13  min.  12  sec.  ; 

0  wk.  2  da.  0  hr.  24  min.  56  sec. 
(6)  118;  151;  280;  120;  151. 

(6)  70  hr.  84  min  B6  sec.    (7)  186  da.  1  hr.  42  min. 

(8)  26  wk.  2  da.  2  hr.      (9)  22  yr.  293  da.  1  hr. 

(10)  77  hr.  8  min.  41  sec. 

(11)  250  da.  23  hr.  1  min.  18  sec. 

(12)  2  hr.  54  min.  48  sec.    (18)  83  da.  17  hr.  47  min. 
(14)  6  da.  22  hr.  (15)  298  da.  21  hr. 

(16)  1  yr.  831  da.  21  hr. 

(17)  6  da.  9  hr.  36  min.  46  sec. 

(18)  463  hr.  35  min.  5  sec. ;  740  hr.  46  min.  57  see. 

(19)  2  da.  6  hr.  14  min.  ;  12  min.  17  sec. 

Ex.  (lxxiv),  p.  182. 

(1)  132  in.  ;  23106  ft.        (2)  446418  in.  ;  6499  in. 

(3)  13518  po.  84,  yd. ;  306  for.  0  po.  4  yd.  2  ft.  0  in. 
~(4)  137  mi.  86  po.  8  yd.  1  ft.  ; 

1309  mi.  4  fur.  32  po.  4  yd.  2  ft.  8  in. 

(5)  107  yd.  1  ft.  8  in.       (6)  154  mi.  2  fur.  20  po. 

(7)  23  fur.  21  po.  44,  yd.     (8)  75  yd.  8  in. 

(9)  50  mi.  2  fur.  35  po.     (10)  35  p.  3  yd. 

(11)  87  yd.  3  in.  ;  932  mi.  1  fur.  31  po. 

(12)  1858  po.  3  yd. ;  1783  mi.  8  fur.  5  po.  1  yd. 

(13)  6  yd.  1  ft.  2  in. ;  5  fur.  6^r  po. 

(14)  2  yd  1  ft.  54,  in. ;  1  fur.  29JS  po. 

Ex.  (lxxv),  p.  134. 

(1)  86751875  sq.  in.       (2)  44425044  sq.  in. 

(3)  1210000  sq.  yd.  ;  94008  sq.  in. 

(4)  4  sq.  yd.  55  sq.  in.  ;  8  ac.  28  po.  9  sq.  yd. 

(5)  1148  po.  28q.yd.;  14  po.  lOsq.yd.  7sq,  ft.  110  sq.  in. 

(6)  284  ao.  2  ro.  25  p. 

(7)  163  sq.  yd.  7  sq.  ft.  91  sq.  in. 

(8)  112  ac.  8  ro.  83  po.  15*  sq.  yd. 

(9)  27  ac.  2  ro.  86  po. 

(10)  5  sq.  yd.  8  sq.  ft.  129  sq.  in. 

(11)  1  ac.  2  ro.  16  po.  >     (12)  8  ac.  1  ro.  80  po. 

(13)  6  sq.  yd.  7  sq.  ft.  22  sq.  in. 

(14)  66  ac.  8  ro.  36  po. 

(15)  88  ac.  2  ro. ;  931  ae.  8  ro.  9  < 
fig)  1  ro.  IRpn;  1  r*.  27  j.o. 
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Ex.  (lxxvi.),  P-  135. 

(1)  202  cub.  ft. ;  1175183  cub.  in. ;  654558  cub.  in. 

(2)  43  cub.  ft.  21  cub.  in. ;  9  cub.  yd.  il  cub.  ft.  372  cub.  in. 

(3)  244944  cub  in.;  149904  cub.  in. 

(4)  270  cub.  ydi  26  cub.  ft.  1143  cub-  in. 

(5)  195  cub.  yd.  3  cub.  ft.  298  cub.  in. 

(6)  3558  cub.' yd.  10  cub.  ft  284  cub.  in. 

(7)  8  cub.  yd.  20  cub.  ft.  1545  cub.  in. 

(8)  8  cub.  yd.  1634  cub.  in. 

(9)  27  cub.  yd.  7  cub.  ft.  1472  cub.  in. 

(10)  707  cub.  yd.  1323  cub.  in. ; 

2312  cub.  yd.  17  cub.  ft.  518  cub.  in. 

(11)  6  cub.  yd.  14  cub.  ft.  1029  cub.  in.;  8  cub.  yd.  24  cub.  in. 

Ex.  (lxxvii.),  p.  136. 

(1)  59  pts.  ;  109792  pts. 

(2)  8  qr.  2  bu.  1  gall.  2  pt. ;  47  qr.  4  bus.  3  pk.  1  gall. 

(8)  41  gaU.  1  pt.       (4)  20  bus.  1  pk.  1  gall. 
(5)  197  qr.  3  bus.      (6)  2  qt.  1  pt. 

(7)  3  pk.  1  gall.       (8)  6  qr,  7  bus.  3  pk. 

(9)  342  qr.  4  bus.  2  pk. ;  1115  qr.  4  bus.  1  pk. 
(10;  8  qt.  1  pt.  8  qr.  3  pk. 

Ex.  (lxxviii.).  p  137. 

(1)  12960  gr.       (2)  1680  dwt.:  8420  dwt.  •  6185  dwt. 

(3)  22253  gr. ;  42663  gr.. 

(4)  6  oz.  11  dwt.  1  gr  ;  7  lb  4oz.  18  dwt. 

(5)  12  lb.  6  oz.  19  dwt  13  gr  :  13  lb.  6  oz.  6  dwt. 

(6)  74  lb.  7  oz.  7)  80  oz.  4  dwt.  9  gr. 

(8)  87  lb.  7  cw.  12  dwt.  18  gr   (9)  3  oz.  4  dwt.  21  gr. 
(Ut)   7  lb.  9  •■/..  18  dwt.       (11)  9  oz.  12  dwt.  2) 

(12)  BO  lb.  B  oz.  8  dwt.  j  141  lb.  7  oz.  19  dwt. 

101  08.  7  dwt.  11  gr  ;  148  lb.  9  oz.  5  dwt.  21 
ill)  a  11..  12  dwt. ;  Boc.  Bdwl 

'  os.  19  dwt.  20 

Bx.  (Ixxix),  p  186 

(1)  17600 or  i  48M  dr.;  10000. 

(2)  20820U  oz. 

(4)  •  Ibf.  Ho  ■:■•  1  qr  2. 


ANSWERS. 


ill 


(7)  45  qr.  19  lbs.  15  oz. 

(9)  2  lb.  1  oz.  9  dr. 

(11)  1  cwt.  1  qr.  11  lbs. 

(18)  3  lbs. 


(5)  4  cwt.  2  qrs.  14  lbs.  8  oz. ;  9  cwt.  2  qrs.  15  lbs.  15  oz. 
14  «drs. 

(6)  53  lb.  12  oz.  1  dr. 
(8)  88  cwt.  2  qr.  14  lbs. 

(10)  2  qr.  22  lb.  8  oz. 
(12)  7t.  19  cwt.  3  q. 

(14)  34t.  18  cwt.  1  qr.  13  lbs. 

(15)  120  cwt.  67  lbs.  2  oz. ;  187  cwt.  65  lbs. 

(16)  156  cwt.  1  qr.  15  lbs. ;  390  oz.  18  dr. 
)17)  1  cwt.  21  lbs.  8  oz. ;  16  cwt.  1  qr.  18  lbs.  2  oz. 
(18)  1  qr.  143  4  oz% .  2t.  8  cwt.  8  qr.  6-^-  lbs. 

Ex.  (lxxx.),  p  139. 

(1)  18  cwt.  1  qr.  2^  lb.  (2)  18  lb.  14  oz.  12  dr. 

(3)  80  mi.  1  fur.  22  po.  (4)  679  yd.  1  ft.  6  in. 

(5)  166  ac.  3  ro.  32  po.  (6)  757  ac.  2  ro.  12  po. 

(7)  78  sq.  yd.  7  sq.  ft.  6  sq.  in. 


Ex.  (lxxxi.J,  p.  139. 


(1)  2  cwt.  4  lb. 

(3)  1  mi.  5  fur.  8  po. 

(5)  5  ac.  3  ro,  4  po 


(2)  10  oz.  5  dr. 
(4)  3  yd.  6  in. 
(6)  1  ac.  3  ro.  8  po. 


(7)  5  sq.  yd.  7  sq.ft.  87  sq,  in. 

Ex.  (lxxxii.),  p.  140. 

(1)  13s.  4d.  ;  £\  lis.  Sd.  ;  £2  10s.  9d. 

(2)  6  fur.  16  po. ;  80  po. ;  3  qr.  8£  lb. 

(8)  £152  lis.  OR;  £1  Ids.  M.;  2  mi.  2  fur. 
(4)  £5U  16s.     15s.  9d.  (5)  £1  2s.  10$d. 

(6)  18s.  (id.  (7)  9  ac.  2  ro.  13£  po. 

(8)  16  da.  3  hr.  85  min.  (9)  2  fur.  37  yd.  H  in. 

(10)  4  cwt.  2  qrs.  11  lbs.  lOf  oz. 


Ex.  (lxxxiii.),  p.  141. 


(D  A- 
(5)  AW- 


(1)  12s.  6<2. 

(8)  2-3430d. 
(5)  12  dr. 

(7)  Is.  5d. 

(9)  4s  2d. 


(2)  m- 

(6)  I- 
(10) 


(7) 
(11) 


(4)  ps 


3 
§• 


1  J' 

a  a  s  5 


<8>  AWr 


i 

3- 

Ex.  (lxxxiv.),  p.  144 

{%)  £15  5s.  6d. 

(4)  3  qr.  18  lb.  12  oz. 

(6)  £16.  0s.  6rf. 

(8)  £2  16s.  9-375d. 

(10)  £2  10s.  7<i./. 
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ANSWER, 

(11) 
(13) 
(15) 
(17) 

22  lb.  6|  oz.                     (12;     £7. 
4  tons  16  cwt.  17.4  lb.  (14)     £26 
£2.  6s.  9-8<*                    (16)     16«. 
£1.  14*.  Hd. 

16s.  2£<£. 
.  17s.  "lOHd. 
74. 

Ex. 

(lxxxv),  p.  145 

• 

(1) 

•8286                 (2) 

•002088. 

(3) 

•1875. 

(4) 

•48.                    (5) 

1449. 

(6) 

•24. 

(7) 

2-64.                  (8) 

1-382890625. 

(9) 

•0027. 

(10) 

1-4318.            (11) 

•3. 

(12) 

•00091876. 

(13) 

2-445916.       (14) 

•5581 

(15) 

•1406 

Examination  Paper*.     (Page  146.) 
I. 
(1)  8665V         (2)  3413  d.  9  hr.         (3)  3  d.  8  hrs.  20  min. 


(2)  8413  d.  9  hr. 
II. 


(5)  191. 


12)  18}J8f.     (3)  49  mill,  past  1  P.M. ;  149}  mi. 
(4)  19  mi.  14641  i  ydB.     (5)  28160. 

EEL 

r2)  3600;  £7.  10*  (8)  A  3  a.  1  r.  20  p.  21  vd.  77*  in.; 
B6a.8r.l  p.  11  yd.  7  ft.  118?  in.  ;  C  7  a.  2r.  16  p.  17  yd. 
I  ft  29»  in.  (4)  29  yds.  (5)  16 1.  4  cwt.;  10  cwt.  3  qrs.Slbs. 

IV. 

(l)  iii.87|.         (2)  2r>0  bnfl-  2  rk- 1  Rnl- 1 iit r*- 

(8)  41  bos.  B  pks.  21  qts.     (4)  47  bags.     (5)  $96.98 


il)  Lows  $2.     (2)  18|f {  cents.     (8)  20  prs.  is  largest  waight 
L9  t.  7  cwt.  B  qrs.  16-67  }bs.        (5)  260  lbs. 

Ex.  (lxxxvi),  p. 


(1)     1-8001.  7.i.  H 

10,     l\d. 


104. 
7A 
9<J. 

(1(0     X'H57.  0*.   0 


AXSWKIIS. 
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Ex.  (lxxxvii.),  p.  151. 


(1)  £231  08.  8\^d. 

(8)  £32  25.  1\<1. 
(5)  £805  9s.  IK 
(7)  £63  6s.  C|<i. 

(9)  £311  lGs.  l|jd. 


(2)  £50  14«.  4$$§d. 
(4)  £496  2s.  6T4gU. 
(6)  £3127  (s.  7K 
(8)  £1066  la.  Cfd. 
(10)  839  15s.  ByV- 


(1)  $1690. 
(4)  $74.14*. 


(1)  6- 

(4)  25. 

(7)  88240. 

(10)  54  clays. 

(13)  89.15. 


(10)  Tho  first 


(1)  480. 
(4)  4000. 
(7)  $ 

lays. 
(22)  600. 


br. 
|  min, 
(7)  18  days. 


Ex.  (lxxxvni.),  p.  153. 

(2)  810.93*. 
(6)  $103.70. 

Ex.  (lxxxix.),  p.  156. 


(3)  $164.74. 


(2)  IS 

(5)  1502TV 

(8)  14  jV 
(11)  20  cents. 
(14)  $14.40.. 

Ex.  (xc),  p.  157. 

"040. 
(5j  27  min. 

(11)  22jcwt. 


(3)  §547775. 

(6)  203  min. 

(9)  £31  10s. 
(12)  $408*. 
{15)  £18  15s.  7||d. 


(3)  18TV 

(6)  $1182.124. 

(9)  £1  17*.  4-128^ 


Ex.  (xcL),  p. 

(5)  PI 0.52. 

16. 
(11)  27  laborers. 
(14)  •;- 
(17)  15o|  qr. 

"120. 


(3)  11268. 

(6)  $54.6 1. J, 

(9) 

(12)  75  h 

(18)  7  we< 

(18)  6 

(21)  2  days. 


*      Ex.  (xcii.),  p.  161. 
(2)  18^j7T  br. 

■  iys. 


g.  day 

(6)  4  br. 
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Ex.  (xciii.),  p.  163. 


(1)  21x9a  min.  past  4..  (2)  32T8T  min.  past  6. 

(8)  4r>vlT  inin.  past  9. 

(4)  5j-[  min.  and  88f*x  min.  Past  4. 

(~>i   21^  inin.  and  54xt  mm-  P:lst  ?• 

(0)   10|?-  min.  and  43T7r  min.  past  11. 

(7)  38^r  min.  past  1.  (8)  54^-j-  min.  past  4. 

(9)  lOff  min.  past  8. 

Examination  Papers.     (Page  164.) 

(1)  1800  lbs.       (2)  §18300.       (3)  §26.41).       (4)  $1042.40. 
(5).  £ 615. 

,11.) 

(1)  $0.02 M.      (2)  $269.88$.        (3)  §2408-40.       (4)  300. 


(6)  324  days. 


(111.) 


(1)  18  days.     (2)  1200  men.     (8)  35  days.     (4)  83* days; 
■£•.     (o)  00  min. 

(1)  5  (3)  60  mi.  from  A's  starting 

point;  6  has.  ana  16  (4)  At  10  hrs.  15 

min.  a.m.  'in  Batui  b  is  6  min.  86A  sec  too 

in.  to  5. 

I  V.i 

ill  □  '.•;  hrs.  ;  Bio  6^  hrs. 

more. 

ii,.i. 
il)  |826.       (2)  11160 

171. 
(1) 

1 2}  years. 
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Ex.  (xcvi.),  p.  183. 
(1)  $869.75.  (2)  §902.83. 

Ex.  (xcvii.),  p.  176. 
(1)  $59,109.        (2)  175.28.        (3)  $2.48.77. 

Ex.  (xcviii.),  p.  177. 

(I)  $125-509.  (2)   $238.81. 

(4)  $5,508.  (5)  £4  8s.  2t7\d. 

(7)  92  cents.  (8)  $15400. 

Ex.  (xcxix).  p.  181. 

(f)  $4000.  (2)  $70. 

(1)  $1050.  (5)  £537  10s. 

(7)  $456.80.  (8)  $137.50 

(10)  £7  l'.l.s.  Qd,  (11)  |6O00. 

(18)  5  per  cent.  (14)  $1105;  Bill  is  due  May  4 

(16)  $45$,  $13.^-.  (16)  80  to  83;  $32. 

(17)  816+H.  <18)  »5>20;  0    . 

Ex.  (c.) 
(2)  $716.76.  (3)  $314 


(3)  $82.56. 


(1)  $297.89. 


(8)  $153.22. 
120.25. 

(9)  $24000. 


-561.50. 
(6)  $ 

(9)  £152  Is.  3d. 
(12)  $16-186... 


(1) 

(5) 


(1) 


$0-285. 
818.80... 


$3121.60. 


$19,047  :  95  rents. 
$100. 


(2) 

(5) 

(1)  $2500.       ( 


i  tuition  Papers,  Page  184. 

(I-) 

(2 i  $781.25. 
(5)  $8108.320... 

(ID 

;  9  3s.  Ad. 


(4)  $511. 


(3)  4.08%. 


(4)  H%. 


(III. 


■88|.        M)$l' 


■11}.  (2)  $50001). 


!    13s. 
(5)  $120110. 


d.),  p.  187. 
(2)  4 

$864.01 


(1)  7',  mo. 

(4) 

(7)  '■ 
May  5,  1869, 
this  will  draw  in!  Uune  2.     (9)  28  May. 


(8)  5  mo. 


All   the   biiifl  are  equivalent    to  »862.85,  but 
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AXSW±::;5. 


Ex.  (cii.),  P-  130. 

(1)  Ang.  G,  1375.  (2)yNov.  20,  1877. 

(3)  Nov.  25,  1877. 

Ex.  (ciii.),  p.  191. 


(1)  21-25. 


(1J 
(4) 


2G-9G25. 


(2)  738-571428. 
(5)  10-154875. 


(3)  56087-6. 


Ex.  (civ.),  p.  192. 

(1)  $120  ;  278  horses.  (2)  83J ;  2  ;  40. 

(3)  75344.  (4)  8J;  224;  15. 

(5)  800 ;  23437*  ;  4300000. 


(1)  8106-40. 

(4)  ei.87*. 
7488. 
(lu)  &U0000;  §50. 


(1)  •8125. 
(4)  $415-25. 

(7)  $10000. 


Ex.  (cv.),  p.  193. 

(2)  $700. 

(5)  4J,%. 

(6)  $0800. 

Ex.  (cvi.),  p.J.94. 
(2)  747-25. 

(8)  $isoa 

Ex.  (cvii.),  p.  195. 
(2)  10-017, 


(1)  $50.70. 

. .  i.  a  in  tho  dollar. 

Ex.  (cviii.),  p.  196. 
(1)  14*8.10.  (2)  . 


(8)  85-91. 

^77. 
(J)  ^38400. 


(3)  £4488  1& 
(G)  $9.80. 


(3)  §1312500. 


)  vi9U.6U 


Co)  $150. 


(1)  4*085. 

(4)  4 


(5j  §9500. 

Examination,  Papers.     (Pago  197.) 

(I.) 
1225.  (G)  ; 

(5) 

(II.) 

'.80.  (8)  21.75. 

,840;  U.845. 


ANSW£Ut>. 


817 


(TV.) 

(1)  $806.78fr.  (2)  10222-11  lbs.  (3)  165;  255;  CSO. 

(4)  Grain,  $1020  ;  groceries,  $950. 

Ifi)  4  gete  $842.80 ;  £,$918.87;  C,  11598.83. 


(1)  82685H- 
(4)  $255. 


(V.) 

(2)  32140. 
(6j  8300J. 


Ex.  (cix.),  p.  20S 

(1)  25.  (2)  82000. 

(4)  AH  la.  I  d.  per  gall.  (5)  8W  S^hi- 
,  (7)  8  per  cent.  (8)  10  per  cent 

rioj  23. 

(18)  $800. 

'16;  $i 


(3)  100  bales. 


(3)  S4.8i 
(6)  88i. 

(9)  5. 


(8)  10  per  cent  (9)  5. 

(Ill  13-9. ..per  cent.  (12)  10. 

(14)  S-'.  7.;^.  per  lb.  (15)  41b. 

(17j  $3.60.  (18)  33i  per  cent. 


Li.  (ex.),  p.  212. 


(0 

w 

(7) 
(10, 
(13) 
(16) 
(19) 
(22) 
(25) 
(28) 
(31) 
(84) 
(87) 

(*•>) 

(43 1 
(45) 

(61) 

(54) 


17262  75.  (2) 

£3542.  (5) 

S3  KM.  (8) 

£C  (00.  (11) 

8385.  (14) 

8600.  (17) 

83200.  120) 

(-'3) 
108*.  (20) 

80.  (29) 

80750O.         .     (82) 
86.  (35) 

6 per  cents  ;£%.  (38) 
JB2 19  .  i.  (41) 

[ncroased  §50.55. 
Gain  §125.         (40) 
fidi).  (.1») 

02.  (5i) 

34Tb:  *A-      (55 


87840.      . 
£523  16a.  Od. 
$850. 
855.50. 

8150. 
S'i80. 

4  , 

$6000. 

811640. 
92, V- 
£'4725. 
90. 

5  J  years. 
G  per  cents. 

632  10000. 


(3)  8O066.25, 

(6)  SI  1200. 

(9)  £2400. 
(12)  8228.80. 
(15)  £276. 
(18)  8950. 
(21)  5iV 
(21)  llli. 
(27)  90+f 
(30)  806  10. 

(88)  n>i$. 

(86)  88*. 

(39)  H. 

(42)  Nothing. 

(44)  81U692;  $21384 

(47)  Loss  845.22. 

(50)  $30800. 

(53)  $96. 

(56)  5040 i ^r- 


•  Examination  Paper*.     (Pago  215). 
CD 


1568. 
(0)  $l.86HperIb. 
(6)  Less  of  $10163... 


(20  Loss  8}  per  cent. 
14)  2l£  ppr  cent. 


818  ANSWERS. 

(II.) 

(1)  $2.33*.  (2)  111;  81  (8)  9^  cts.  per  oz. 

(4)  90.  (5)  229*. 

(HI.) 

(1)  4000  lbs. ;  |1.08|  (2)  80.  (8)  -4;  $2.67h 

82.68$;  40%and89|  (4)  $10.  102-723... 

(IV.) 

tH  12-99  gam.  (2)Lostt74f  (3i$G0U0; 

(4J  $510.59.  (5)   $2530. 

(V.) 

(1)  $1000.  (2)  40.  (8)  $9142*. 

(4)   13£.  (5)  Loses  $60  J180. 

Ex.  (cxi.),  p.  ■ 

(1)  $33;  $27.  (2)  $251)  •  $375;  $875;  $1000. 

(3)  $3300 ;  $2200  ;  $1650  ;  0 L820. 

9  cwt.  of  saltpetre;    1$  cwt.  of   sulphur;    14/  cwt.  of 
charcoal. 

120  yd.  ;   160  yd. ;  200  yd.  (6)  $240  to  A;  $80 

toB;  |820  to  G.  i7i  28;  32;  40. 

(8)  .1.  £102  8a.  9d.\  B,  £132  16*.  lo'.,/.;  <\  .£183  18s.  9d 
889:  078;  701.  1 10)  30. 

(11)  WHi  40g?;  91|f.    lOjJV'. 
(121      .  0.s. .  £,  12s.;  0,  24s. 

.  $2 
;    !  70:  ohUdren,  $152.25. 
»j  |6000.  (ici  ,i.  |7»0i   /■■  >2500;  (  .  $1800. 

(17)  11200;  C,  $1250;   D,  $1  »00. 

(19)   -  ?.: ;  $117.00;  &  149.76. 

(20J  1200 1 

i,i,  18850. 
i 

•  .  5773.  ID. 

i     1,1  ,;.i  i>.  »20;  /■:. 

1120;  r.  |«io2.50 


ANffWVR*.  819 

(7)  $30;  8-18:  $28.  (8)     115.80 ;  $14.25. 

(9)  A,  $245;  B,  &225. 

(10)  Johnston,  $585  ;  Wilson,  $487.60  ;  Miller,  8176.50 

(11)  4,  $34.30;  &,  $58.90. 

(12)  A,  $735;  B,  $490;  C,  8367.50;  V,  $294. 
(18)  16«  gall,  and  25TlT  gall. 

(14)     A,  $118.80;  B,  $55.90;  C,  $13. 

Ex.  (oxiii),  p.  325. 

(1)  Net  gain,  $1974 ;  A\  $2312 ;  B'h,  $2172. 

(2)  Net  loss,  83165;  A's,  $2836  ;  B's.  $1154. 

(3)  Net  loss,  $3550;   A'&,  $1010;  B's,   net  insolvency, 
$2730. 

Ex.  (cxiv),  p.  230. 

(1)  5  lbs.  of  first,  7  lbs.  of  second. 

(2)  80  bu.  oats  ;  20  bu.  rye  ;  20  bu.  barley. 

(3)  50  lbs.  at  55  Ota.  ;  80  lbs.  at  75  cts.     (4)  15  gall,  water. 
(5)  12  gall,  kerosi-ne.         (6)     14  bu.  rye  ;  14  bu.  barley. 

(7)  18  lb.  at  14  cts.  ;  18  lb.  at  18  cts. ;  48  lb.  at  30  eta. 

(8)  86  lb.  at  33  cts.  ;  36  lb.  at  87  ots.  ;  48  lb.  at  45  cts. 

Ex.  (oxv),   p.  237. 

(1)  109^  (2)    $44693.20                 (3)  2  fr.  13  cent. 

ill   1760  copeks.  (5)9fl.  20kr.             (6)  3345.44. 

(7)  £570.12*.  (xi.  (8)  £1  =  $4-8605.     (9)  London  gives 

25  fr.  45c.  for£l.  (10)  i'1   -  \8*  mans   Banco. 

(11)  $4.88.   i'l.  (12)2602  ^fl.               (13)     53R       per 

oiilreo.  (nearly).  (14)  0102045  oz  :  25.17  franca. 

Examination  Papers. 

(I.) 

(1)  1-2372.  (2)   A  $6075:  B  85400;  C$6000. 

(8)5774.43.  (4)  Direct    814224.01;    Cir.     $14476.72; 

gain  $251.81  (5)   2*541*%         discount. 

(II.) 

(1)  78J  cents  and  68 \  cents.  (2)  A  $4912  ;  B  86188. 
(3)  £1  =s  25.  85i|.  (4)  A,  $2324;  B  $1708. 
(5)  10  and  4. 

(HI.) 

(1)  83jt  lbs.  of  8,  10  and  12  cents  and  100  lbs  of  20  cts. 

(2)  81212.    (3)  81257  .    (4)  ,»,V    (5)  42.  is.  2|d.  (nearly). 
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(IV.) 


(1)  12211ft..  r-2)  §43.03.  (3)  $5. 

(4)  Paris,    $14285.71?;     London,    $14000;    Amsterdam, 
*14£40.  (5)  1  lb.  at  8 ;  8LV  IK  at  18 ;  8  lb.  at  14. 

(1)  CO.  17,  and  100.  (2)  118*  per  cent 

(3)  8,  10  and  12  months.  (4,'  917<i£. 

(5)  -42  ;  231>  per  cent 

.   Ex.  (cxri.),  p.  242, 

(1)  U-  is  greater.  (2)  -H  is  greater. 

(8)  VJ  is  greatest:  *  is  least.  (4)  45  :  8(54. 

(5)  112:  405.  (0)  131.28.  (7)  #. 

(8)  £  :  Ufc.  (9)  1-26     1  (10J  0  !  13. 

Ex    (civil/    p    245- 

(1)  4:0::  12:9.  (-2)  12 $,  (3)  -0076 

(4)  A  :  C:  :25:S0.  (5)  21.  (G) 

(7)   -04H.  (8)  28.  (9)  J>7. 

(10)  A  $552;  £0400;  C  $345 ;  Z>$230, 

Ex.  (cxviiil)    p   247. 

(1)  £12S5.  (2)  1C  h.  43  m.  3fi  47s  see,  (3)  ^  mi. 

(4)  8  h.  25  min.  P.M.         (5)  10  d. ;  12?  d.         (G)  $47.13. 
(7;  7§J.  (8)  8  P.M.  Thursday. 

(yj  7722  stones.  (10"  1280U 

Ex   (cxix.,    p.  24?. 

(1)  M  men.  (2,  1060  men  (3)  1R. 

(4)  C  »  men.     (5)  Navvies  did  G  times  as  much  as  soldier* 

I2.Aa  dronas.  (7;  678  (8)  16§ 

('J)  105  (10'  l'idays. 

r.r.  (cxx).,  p.  232. 

(4)  rooomm.  (5)  1087.25  dan. 

IT)  miUign  ■  (7i  48*7  mm, ;  -1  D7  mi. 

cm.  Co  1080-42  r.q  dom. 

no)  17-25  grami       (11)  loo  mfllii 

(14)   )  lomotroB.  (i5)  507-875  cu.  cm. 

litXM. 


Ex.  (jjni),  p.  255. 

(1)  35  Bq.  ft.  (2)  185  sq.  ft.     (3)  800}  sq.  ft. 

(4)  12  sq.  ft.  (5)  452)  eq.  ft.     (G)  224  sq.ft. 

(7)  688  W]  ft.  (8)  150T$  sq.ft.    (9)  402*  eq.  ft. 

(]<))  BOJ  s<].  yd.  (11)  1387 ,",  sq.yd.  (12)  315,',  Bq.  it. 
18)  870J  sq.  ft.  (14)  i)l  sq.  ft.  121  in. 

(15)  1  i  !    q.  ft.  (1G)  502  eq.  ft.  73  sq.  in. 
(17)  2232  sq.  ft.  SI  Bq.  in.         (18)  1G  ft. 

(Hi)  7  It.  6  in.  (20)  8  ft  9  in.  (21)  11  yd. 

(22)  88  yd.  (23)  09  yd.  (21)  9  ft. 

25)  16  it.  (26)   103  ft.  (27)  406  yd. 

(28)  255  yd.  (32)  8605  yd.  (3U)  1G3-25  ydnourly. 

(31)  5^  2  in.  (82)  625,/  2  ft. 

Ex.(exxii),   p.  256. 

(1)     28|.  (2)     4G,.»T.  (3)  ^07. 

(4)  68.  (5)     142jf.  (6)     8.13.60. 

(7)  &90.93J-.        (8)     $83.89*.  (9)     £11.  9a.  bd. 

Ex.  (cxxiii),  p.  25b. 

.  (1)     030.  (2)     855.  (8)     875/(.  (4)     798. 

(5)  $25.60.       (G)     §13.02.        (7)    jL6.  13j.  2\d. 

(8)  i'O.  6«.  9-^jd 

Ex.  (cxxiv),  p,  25tt. 

(1)  $4.93}f,  (2)  8520.96J.  (3)  210  ft. 

(4)  183  ft.  (5)  4?13.  10*.  (G)  €5.95. 

(7)  11.20.  (8)  12  It.  (9)  62  yd.  1  ft. 

(10)  22Aa.  -      (11)  174  ft.  (12)  lit.  9*  in. 

(13)  $12.  (14)  5952  stones.       (15)  §12.90. 

(16)  $18.50.  (17)  429  yds.;  715  yd-. 

18)  10511*  sq.  yd.;  2955*  sq.  yd.  '19)  26. 

(20)  $09.20.  (21)  ftfM  (22)  8112.04* 

(28)  2  ft.  (24)  300. 

Ex.  (cxxv),  p.  2G2. 

(1)  83G  cub.  ft.         (2)  548g  cub.  ft.  (3)  83™  cub.  ft. 

(4)  850jf|eub.ft.  (5)  1058^  cub.  ft.     (G)  OG'JO. 

(7)  16833  tons.        (8)  500  men.  (9)  lit.    7     in. 

[10)  2u3lfclb.  (11)  £cw„.  (12)  5}  ft. 

liil  loO,  (H)  3|  ft.  ^loi^is  19a.  2d. 
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Examination  Tapers. 


(3)  81;  H;  Uih 
(6)  -02;  2000;  '000002 


118.  (2)  #75. 

30  inches.      (5)  6  of  each. 

2000-020002;  lo;^^;91- 

■132.  (8)  7899  mi.  1  fur.  25  po.  3  ft.  6  in. 


45  miles.      (10)  $210. 
$5670,  $7560. 
|;  -75.         (15)   14. 
12  days.       (18)  108. 
A,  $2.49;  B,  $15.81. 

¥<nf;  ttWW;  -21;  2100. 

.£142  12s.  6d. ;  £42  15s. 

1296;   ff. 

21  yd.  2  ft.  2$  in. 

$166-66$. 

3*. 

4  per  cents. 

$35.00  and  $62.50. 

8  ft. 

55-8  ft.  (40)  75£  yds. 

$4200.  (43)  269  W. 

16s.  6rf. 

$2$;  10%.  (48)  $1785. 

£5  15s.  0|d.(51)    ' 


m. 


'.»■/. 


(11)  9405  steps. 

(13)  -rM*;  -0189. 

(16)  17695260  in. ; 

(19)  $12000. 

(21)  1;  if- 

(23)   fiftfc :  twice. 

;  £14  5s.  3d. 

(26)  5  h.  48  min. 

(28)  $82-66$. 

(30)  $49-50  and  $49.50. 


$128700. 


(82) 
(84) 
(86) 
(88) 
(41) 


7  A  knots. 


$8733*. 

$823.68. 

$1.50. 

886  in. 

3hr. 

$1680. 

linn 

14906*26. 


(54)  36  days 

(57)  $9.87*. 

(60)  916ft. 

(63)  1  hr. 

(66)  8hr. 

(69)  16*  ft. 

(72)  7-976  d. 

(75)  16  day 


35  cents  less. 

5T*T% ;  917H- 

1. 

(44)  256. 

(46)  200,  189,  101. 
(49)  270  ft. 
(52)  5s.  Id. 
(65)  26  sec.  loss. 
(58)  $16*. 
(61)  2|. 
(64)  $3346.87*. 
(67)  7  %. 
(70)  11  sq.  tt. 

(78)  89^  ;  -000865. 
(76)  107TV*  days. 


A  gets  $1925;  B  $770;  C  $154.        (78)  88600;  5ft  % 


Loss  of  40  %. 

$  6.88408.    (82)  A. 

4  hr.  82  min. 

cliiucoal,  8*  lb.  of  sulphur. 

$16.  (88)  912706. 

960.76;  920.42*. 

91116, 

in.  to  12. 
4%  &  5%.     (97)  9805. 
000. 


(80)  £4  Is.  6§^. 
(83)  8  days. 

(85)  22  lb.  of  nitre,  4$  lb.  of 

(86)  96TV  cents. 
(89)  1-2585  lb. 
(91)  1. 

(98)  £1 ;  -740 
(95)  7*  %. 
(100)  967.60. 


AN3WBB9. 
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(101 
(103 
(104 
(100 
(109 
(111 
(114 
(116 
(119 

(120 
(122 
(124 
(127 

(129 
131 
134 
(135 
136 
(138 
(141 

;i44 

(146 


On  Tuesday  p.  in.  when  one  clock  marks   9h. 
and  the  other  8h.  54m.  30sec. 

$1238.70  (121)     4497  times. 

8450.  (123)     $10,  $18,815. 

$1.12.  (125)     80.  (126)     4  times. 

B  walks  a  mile  in  13$   miu  ;  he    loses  by  11$ 
and  by  %%  mi  1 128)     7i  months. 

90  ;  $465.  (130)     1200  gal. 

4^.  (182)     46.         (133)     4000  ft. 

A,  gets  88  cents ;  B,  49$  cents. 
18  j^  min.  and  16^  min.  past  3 


(149 
(151 
168 

(157 
160 

(163 
(165 

167 
(170 
(173 
(176 
(179 
(181 
(182 
[183 

186 
(189 
(192 
(194 
(196) 


42238274625.  (102)  -8937  in. 

A  iu  6f£  da.;  B  in  $\*  da.;  Gin  14T23  da. 

90  miles.  (105)  $410;  $800; 

$9.50.     (107)     Loses  4.%  (108)  $214. 

$9.38T\.  (110)  U  lid. 

14  min.         (112)     $.  (113)  $8260. 

30  mi.;  25  mi.  per  hour.  (115)  7$  ;  £50  less. 

4  days.  (117)  $6.17$. 


£60000. 
8$  days. 


13$  years 
10.  (139) 

$1.76.      (142) 
284  days. 
87$. 
$572  ;  C,  8259.50. 
111835^  metres. 
2.  (162) 

7$  miles.     (154) 
16 1  miles.  (169) 
8ft.  11V,  in. (161)     1. 
48  min. 

9  of  spirit  to  31  of  water. 
$2035.         (168)    10. 
6.80  p.m.     (171) 
56  yd.         (174) 
$23  •  17f  $.  (177) 
10861578  nearly 


987; 


(137) 
140) 

(143) 
(145) 
(147) 
(148) 
(150) 


llui 


mm. 


6$% 


l; 


9fr 


103-67 


£186.  9«.  24 

88. 

8$  hrs. 

400  miles. 

A   gets    81155 

6*. 

£44. 13*.  8d. ;  |  it. 

02268  of  an  inch. 
(155)     £600.     (156)  8760. 
;  25-15  fr.  =  £1. 
744'isV 
4.',  months. 
56$%. 
2-198in.  in  a  century 

(172)     15  hr. 
-jlj-  min. 

(178>     1520  tons 


£1. 
(162) 
(164) 
(166) 
(169) 
574. 

$6.  (175) 

13f«  ruin 


(180)     1120  yd. 


262^ 


15  masters,  345  boys. 

A  gets  $17.50  ;  B,  $52.50  ;  C,  8105  ;  D,  8175. 

$4500.  (184)     18  cents.  (185)     40  %  of  loss. 

$24360.        (187)     6  cents.  (188)     811835.75. 

83.40.  (190)  $81.12  ;  7  yds.  (191)     2. 

1A  hr.  (193)     $7500. 

$3750.  (195)     88400. 

Each  child  gets  $1920.60  ;  each  brother,  $960.30. 
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umm&s. 


(197) 
(199) 
(200) 
(203) 
(2(>5) 
(207) 
(209) 
(211) 
(214) 
(210) 
(218) 
(221) 
(2213) 


$215. 

60000000  qnarters. 


(198)     He  gains  Ufr  f. 


(230) 

(231) 

(233) 

(236) 

(239) 

(241) 

(244 

(240) 

(243) 

(250) 

(251) 

(254) 

(250 

(259) 

(201) 

(203) 

(200) 

(209) 

(271) 

(275) 
(278) 
(2811 

(289) 
(298) 


8  miles  an  hour 

37 

$2.00. 

$5    40  of  increase 

83  It).  7  oz.  Avoir. 


(212) 


1J  miles  an  hour.         (202)     4i 

(204)      1009-800  metres. 

(200)     8-243  %. 

(208)     2:7. 

(210)     2  ft.  3  in. 
5  fo  and  10  %.      (213)     3  pints 

(215)     82450. 
(217)     30  davs. 
$115.  (220)     474. 

(222)     124.001  and  «. 
Second  greater  by  850. 
71  hr.  ;   18  hr. ;  5 \  hr. 

(229)     $0120. 
breath  10  ft.  ;  height  8  ft. 

(232)     42000. 


(219) 

(224) 
(220) 


£9.  35.  GiL 

4  %. 

$92;  8115. 

$400<>. 

•05. 

9000  men. 

$9125. 

10  hours. 

Length  32  ft. 

5s. 

$33.75.  (285) 

6305.  (237)    8j|. 

$9.50.  (240) 

8s.         (242)     8ft  days.     (243) 

$50000,  $48000,  $42000.    (245) 

100;  023.  (247) 

£1.  Us.  4\d.  (249) 


Lost  81. 

(238) 
48000. 
00  days. 
$35. 
1500  bbls. 

6  i   V 


i'onoo. 


Length,  27  ft.  ;  breadth,  18  ft. ;  height,  12  ft. 


(258) 
(255) 
(258) 
(200) 

(202) 
(205) 
(208) 

(270) 


8998980010.      (252)     9. 
Increase  8100. 
4}  days.       (257)     $30. 
24  i lays. 
400  in. 

1 1  mi.  (204)     B. 

81200.    (207)     Loses  5%. 
8108(10. 

Between  '0001  and  -0002. 
C$0000;  J.)  «70')0. 
1  ;  criits.       (270)     $.".00. 
0.         (279)     84.80. 
750  (282)    478,  809,  and  584 

45  ml.  nnd  30  ml  per  hr. 
50  per  (285)    82J,eente, 

10]  cwt.  of  nitre;    1,*,  cwt.  of  sulphur;    2^,   cwt.  of 
-7)    Ah  mi  lea  per  Lour, 

(289)    8J  %. 
1  ;  28.        (291)    80 1 J  ;  lo,»,\.        (292)     l|i. 
18».4rf.  br. 


*%. 

17?%. 

4.1  per  ■ 

£110;  150  per  cent 

$558 J  ;  5%. 

8200. 

$4.81  nearly. 

25  cents. 
(278)  A  83200  ;  jB 
(274)     10.50. 
(277)       9f>„con    . 
(280)^4r-.  m. 


ANSWERS.  825 

(295)     5  hr.  10}J  rain.  (298)     82  days. 

(293)     8  per  c^nt. 
(299)    ?X6».  :0)    28J;  427  V  lb. 

(801)  7u-4l;  1-46.  (302)    4  per  cent. 

(808)  £274.1 2*  ;  $450.    .r>  (804)     k- 

(305)     8i(andi.  (80S)     $1028.75. 

(307)  IttOQOO.  (303)     £30;  $133  J  ;  Loss 

fl8j  (300)     $5100. 

(310)  £12.31  (811)     l*t^S     1|. 

(312)     0-  percent.  (313)     10  years. 

(814)  $3)00.  (315)     £7800. 

(316)  73-:  [cents.  (317)    1}  month*. 

(818)  B,  by  16  yds.  (319)    J  per  cent  loss 

(820)  20  yd.  (321)     2>,  ;  6'«  ;  7. 

(322)  £02.  /5«.  (323)    14  min.  48|  sec 

(324)  9  ■;■  (32.3)     1  ;  2. 

(320)  £1  I  (827)     $10000  ;  $4000. 

(328)  70.  (329)     2s.  0d.      (330)     8s.  2 .'.-/. 

(331)  f;  ft;  1.  (332)     Bht.  (333)     fi  miles. 

(334)  $231;  $266.49;  S306;  $345.60. 

(835)  Bi  boors.  16)    70  cants. 

(387)  Firsl  is  $50.      (338)     $14600.  (339)     25  oxen. 

(340)  A,  8240;  B,  2916;  D,  2052;  C,  1941;   E,  1728,  in 
all,  ' 

(341)  12}  \%.  (342)    4||.  (343)    £2200. 
(344)  00.                      (345)     18  min.           (34G)     £1160. 

(347)  Man  crts  £4.  4s.  ;  woman  gets  £3?-  child  £1  16*. 

(348)  27951  :  12 

(349)  875  grains  of  potash :  890  grains  of  sod*. 
(850)  |20.D.r*. 


APPENDIX   1. 


INTEREST,   ANNUITIES,   $c. 

1.  Tn  find  the  amount  of  a  given  sum,  in  any  given 
time,  at  Simple  Interest. 

If  P  be  the  principal  in  dollars,  n  the  length  of  time  in 
years,  r  the  interest  of  $1  for  1  year;  then  the  interest  of  $P 
for  1  year  will  be  Pr,  and  for  n  years  will  be  Pro  *  where- 
fore, if  I  be  the  interest,  then 

I  =  Pro. 

If  M  be  the  amount,  we  have 

M  =  P  +  Prn 
=  P  (1  -f  ro). 

2.  Tn  find  the,  amount  of  a  given  mm,  in  any  given 
time,  'it  Compound  Interest. 

Let  P  =  the  principl    in  dollars  ; 
"    r  =  the  interest  of  $1  for  1  year ; 
"    n  =  the  number  of  v 

"    R  =  the  amount  ot  SI  fori  year  =  1  -f-  r; 
tliin  PR  will  bo  the  amount  of  IP  for  1  year, 
and  this  becomes  the  Principal  for  'lie  2nd  year; 

.-.  PR-R  =  PR3 
will  be  the  amount  of  $P  for  2  years,  . 
and  tbil  incomes  the  Principal  for  8rd  year  ; 

.-.  PR2 It  -  ' 
will  bo  the  amount  of  $P  for  3  years,  etc. ; 
M  =  PR" 

=  P(l-fr)», 
will  b«  the  amount  of  9P  lor  n  years. 

Interest  =  PR"  —  P 

P(Pv»— 1). 

3.  To  hIioih  tl„n  t.lu'  formula,  M  —  /'A*"  it  true  wlun 
n  onat. 

Il'n  ig  fractional  wt  OU  uIwiivh  (in. I  h  whole  numbor  such 
that   n«    im  ■   wliolo    iminlinr        q.,    biipposo        Diviilo    thi 
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yea*  into  a  equal  intervals,  and  let  in  be  the  amount  of  $1 
in  one  of  these  intervals,  then  the  amount  of  SI  in.  a  in- 
tervals is  ma,  and  is  equal  to  1!  ;  also  the  amount  of  II  m 
n  yearsV  that  is  na  intervals,  is  equal  to  m"a,  and  therefore 
equal  to  li" ;  hence  the  amount  of  §P  =  PR"  ,  therefore  the 
formula  is  true  for  fractional  values  of  n. 

Thus,  if  r'  is  the  nominal  yearly  rate  of  interest  of  $1  pay- 

able  q  times  a  year,  meaning  that  —  is  the  interest  payable 

at  the  end  of  each  qth  part  of  a  year,  then  the  amount  of  SI 

I        r'\9 
in  a  year  is  $  (l  +  —      ,  and  the  true  yearly  rate  of  interest  is 


RT 


(W- 


Ex.  (1).  Find  the  amount  of  $100  in  2£  years  at  8 
per  cent.  Compound  Interest. 


/  8  \* 

M  =  100  (1+ loo) 


(         6       8         5-8       l&\  2         5-3-1     /  8  \  3 
=r  100  |1  +  g   •  Jyjj  +  j.^2.  |1Q0j      +  ^.g  2a-  ^100j     +  ... 

as  100  (1  +  -02  +  -012  +  -000155  +  ...) 
=  1121-215... 

Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c,  instead  of  yearly. 

The  advantage  per  $1  for  a  year,  when  the  inter 
half-yearly,  and  the  half- yearly  payment  is  half  the  yearly 
one. 

=  |l  +  -J_(1  +  r) 

r2 
=  1  +  r  +  -j-  +  ...  —  (1  +  r) 

r2 
=  —r-  nearly,  since  r  is  a  small  fraction. 

Similarly,  when  the  interest  is  paid  quarterly,  the  advan- 

tage  =   -jj-  nearly. 
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And  generally,  when  the  ir.terest  is  paid  p  times  a  year. 
the  advantage 


-M 


(1  +  r) 


2^  / r2  noai'1y- 

Ex.  (3).  Find  the  amount  of  a  given  sum  at  com- 
pound interest,  the  interest  being  supposed  due  every 
instant. 

If  the  interest  were  paid  q  times  per  annum,  then 

=  P  [1  +  nr  +  n  In  —  -    r2  + ...  | 

lr2 

Now,  if  2  be  indefinitely  great,  that  is,  the  intervals  be- 
twoen  the  payments  indefinitely  6malL  then,  neglecting  - 
and  its  powers,  we  hevc 

(n2r2         n*r3  ) 

1+W  +  -P2    +  1^8  +  ...  ( 

=  PeM,  wliero  e  =  2-7182818. 

Todhunter's  Algebra,  Art.  6  I 

Ex.  (4).  If  P  represents  the  population  of  any  place 
at  a  certain  time,  and  every  year  the  number  of  deaths 

is  -th,  and  the  number  of  births  -th,    of    the    whoh; 

V  Q 

population  at  the  beginning  of  that  year;  req 

Bnt  of  population  at  the  cud  of  n  years  from  that 
time. 
At  the  ond  oi  one  year  troin  Urn  tiniu  tho  population  was  P, 

.-.  tho  mcraaoo  -  -  —•-— I ?'JJ* 
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\ 

•.  population  at  end  of  1st  year 

+  1-     -' =PJ  1  +  J ' ;  =-  1\,  say. 

pq  I  pq    )  l'      ' 

i'ly  population  at  end  of  second  year 
-p\jl+P-^p|l+*-fl    \- 

1  (        pq.  J       i        i"i  i   • 

so  un  as  in  Compound  Interest. 

(         »  --7)  n 
Hence,  population  at  end  o.  =  P«l  +       "  r 

L  *  I  >»i    ) 

4.  Jo  dei/iice  the  formula  for  simjde  Interest  f ram   ilu 
formula  fur  Compound  Interest. 

M  = 

=  P(l  +  r)* 

u  n  —  1) 


=  PJl  +  nr  +  - 


u 


Now  Compound  Interest  may  be  reg  consisting 

Interest  on  principal,  and 
Interest  on  inte  I 
If  from  the  value  of  M,  given  above,  we  take  away  the 
fart  that  represents  interest  fit,  interest,  there  remains  the 
interest  on  the  principal  or  the  Simple  luicrtat.     Now  the 
I  air  I  term  contains  r-  or  r  <  /•,  that  is  interest  on  interest. 
rly  for  succeeding  terms. 
i'L^x^-jiu  for  Simple  Interest  wo  have 

■M  =  P  (1  +  nr),  as  beior6. 

Hence,  any  formula  for  Simple  Interest  may  b& 
deduced  from  the.  corresponding  one  for  Com 
pound,  by  neglecting  r«  ana  all  nigher  powers 

Therefore,  in  general,  wo  shall  find,  the  icrmuia  tor  Dean 
pound  Interest,  and  deduce  the  corresponding  formula  fox 
Simple  Interest.     Indeed  this  is  the  sn  lai  method 

of  treating  the  subject.    There  is  but  cu.  lend  zi  interest, 
viz.,  Compound  Interest.      Simple  Intel  ^ei  in 

principle,  and  of  course  may  lead  to  r:  suits, 

Wlien  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  principal  or  interest,  it  is  oi  value  :  Trnet,  anel 

should  bear  interest.     The  results  obtained  by  the  print 
of  Simple  Interest  are  merely  approximations  to  tne  correct 
results  obtained  by  the  principle  of  Compound  Interest, 
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Exercise  I. 

(1)  A  sum  of  $P  is  pat  out  at  Simple  Interest  for  n  years  ; 
fiud  au  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  R  be  the  amount  of  §1  in  one  year  at  any  rate  of 
interest,  the  amount  of  P  dullars  in  «  years  wil)  be  Pli", 
whether  n  be  integral  or  fractional. 

(3)  If  $P  at  Compound  Interest'amount  to  $M  in  t  years  ; 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of  t 
years  ? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  n 

years,  and  at  rate  2r,  in  m  yoars ;  show  that  —  s.  i. 

n 

(5)  In  what  time  will  a  sum  of  money  treble  itself,  at  5  per 
cent.,  Compound  Interest? 

log  3  =  -4771212,  log  1-05=  -0211893. 

(6)  A  sum  of  money,  8P,  is  left  among  A,  B,  0,  in  sach  a 
manner  that  at  the  end  of  a,  6,  c  years,  when  they  respective- 
ly come  of  age,  they  are  to  possess  equal  sums  ;  fiud  the 
share  of  each  at  compound  int 

(7)  Two  meu  invest  sums  of  $4410  and  84400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ;  at  the  eml  of  two  years  their  pro- 
perties amount  to  equal  sums;  find  the  rate  of  interest. 

(8)  In  a  certain  county  the  births  in  a  year  amount  to  an 
mtli  of  the  whole  population,  and  the  deaths  to  an  nth  ;  in 
how  many  years  will  the  population  be  doubled  ? 

(9)  A  person  spends  in  the  first  year  m  times  the  interest 
of  his  property ;  in  the  second  year,  2m  times  that  of  the 

inder;  in  the  third  year,  3m  times  that  at  the  end  of 
•eond,  and  so  on  ;  and  at  the  end  of  2p  years  he  has 
nothing  left ;  shew  that  in  the  pth  year  he  spends  as  much 
I  has  left  at  the  end  of  thai  J 

(10)  It  interest  be  payable  at  every  instant,  in  how  many 
years  would  $1  amount  to  86,  reckoning  interest  at  5  per 

(1 1)  A  person  starts  with  a  certain  capital  which  producer 
I  percent,  per  annum  compound   interest.     1! 

r  -i  nun  sqnal  •>>  twioa  th<  ttei        m  his 

i.      Find  in  how  many  years  he  wih  fcx    mined,  having 

I        log.  2  m  '8010800,  log.  18  m  l-i  L89484, 

(12)  Tie  population  of  aoonnty  is  85748.    There  la  no 

•munition  or  immigration.     The   annual   deaths  are  27  in 
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the  1000,  and  the  births  62  in  1000.     What  will  be  the  in- 
crease of  the  population  in  five  years '? 

{I'd)  If  the  population  of  a  country  be  P,  and  every  year 
the  number  of  deaths   '.a    -(,Vtl      and  the  number  of  births 
-j*g  th,  of  the  whole  population  at  the  beginning  of  the  year  ; 
find  in  what  time  the  population  will  be  doubled. 
*og  181  =  2/25768,  .og  3  =  '4771213. 
log  2  =  -30103. 

(14)  On  a  sum  of  money  borrowed,  interest  is  paid  at  the 

.  5  per  cent.  After  a  time  $600  of  the  loan  is  paid  off, 
and  the  interest  on  the  remainder  reduced  to  4  percent.,  and 
the  yearly  interest  is  now  lessened  one-third  What  was  the 
sum  borrowed?  x 

(15 ,  If  a  debt  a  at  compound  interest  is  discharged  in  ri 
a 
years  by  annual  payments  of—,  show  that 

(1  +  rf   (1— mr)=  1. 


m 


DISCOUNT. 

5.   To  find  the  Present  Worth  and  Discount  on  any  su 
for  a  given  time.     (1)  Compound  Interest.     (2)  at  Simple 

Interest. 

Tli,  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a  given 
date  while  the  latter  is  ckoned  backwards  from  the  same 
date.  Hence  it  is  ev  t  that  if  V  represents  the  Present 
Worth,  then, 

V  =  P(l  +  >•)— 

P 
=  .=-•     k-  tor  Compound  Interest; 

expanding  and  neglecting  r"  and  higher  powers  we  have 

P 
^   .        for  Simple  Interest. 
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If  D  bp  tiu-  Discount,  thon 

p 

—  P-  —      j-,  Compound  Interest. 

(1  -f  »•)" 

p 

—  P  --  -,— — ;..  approximately, 

P»r 
=  ,  777".  Simple  Interest. 

6      If  wo  expand  P  (1  +  r)""*,  and  neglect  r2  and  higher 
powers,  wo  get  , 

P  (1  —  nr) 

which  may  bo  called  the  common  present  worth. 

The  trite  present  worth  is 

P 

7— ;  by  division 

1  +  nr'     J 

=  P  (1  -nr  +  »»ra  —  nV  +  <£;. 

Subtracting  the  ommon.  from  tho  trne  present  worth,  wa 
get 

P*.-r-  (1  —  w  +  h*>»  —  <£'c.) 

pnrL  therefore,  when  n  is  small  tithe  error  committed  in 
taking  wmnvm  for  tnus  discount  is  nearly  proportional  totha 
fiquarooftho  time. 

In  tho  expression 

P(l-rn), 

-  tho  common  present  worth  is  nothing ;  whilo  if  n  >  - 

it  is  a  negative  quantity.     That  is,   the  common  p* 
worth  of  a  bill  for  1100  <^'r'  20  years  hence  at  6  per  cent,  is 
nothing,  and  for  nny  period  beyond 

tho  bill  would  require  to  pny  a  oerl  quit  of  it, 

wliich  is  absurd.    Tho  true  present  worth  of  $100  duo  in  BO 

P 
yrwra,  as  given  by  tho  formula  SCO. 


~1 


V 
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lite  interest  is  greater  than  Uve  discount. 
P  vr 


Since 

D  =  IT^ 

1    __  1  +  vr 
D            P  nr 

1       ,     1 
Ptif        P 

1             1    . 

•  •  u  >  r  ' 

.-.     I   >  D. 

8,  Since 

p 

V  "     1  +  7ir, 

and 

\  +  nr 

m 

1  +  vr 

we  wo  tliat  (kt  Discount  is  the  l^rcfcnt   Worth  of  the  Interest. 

9.  The  Discount  itt  half  the  harmonic  mean  tetween 
Oie  Principal  and  the  Interest. 

d=     *_ 

1  -*-  vr 

—  PI 

P  +  Pur 

pi 

P+T 

—  *  -r  +  j 

as     half    harmonic    mr'an    between 
principal  and  interest 

Ex.  (1).  The  Simple  Interest  on  a  certain  srtm  of 
money  for  a  certain  time  is  £28,  and  the  discount  for 
the  some  time  at   the  sumo   rate  of  simple  interest  h 


384  APPENDIX. 

$24.     What  is  the  sum  of  money  ?     If  the  time  be  8$ 
years,  what  is  the  rate  per  cent.?" 

From  the  above  formula  we  have 

24   =   -»L 

P  +  28 

24  P  +  24  X  28  =  28  P 

4  P  =  24  x  28 

P  a  $168 ; 
the  sum  required  in  8168. 

Again,  D  =  — — 

l-r«r, 


8  = 


100 
\  rate  per  cent.  —  lOOr—  =—  =   4£-|, 


2+7r  * 
1 

21 
10( 

21 


Ex.  (2)     If  the  Simple  Interest  on  a  sum  of  money 
for  a  sriven  time  and  rate  is  ith  of  that  sum  itself,  the 

True  Discount  will  be -of  the  sum. 

?i  +  l 

but,  in  tliiu  case,  I  =  i  P; 

l"-P 

••   u—p+±v 

n 
P 


H     |     1' 

V 


Hiuiilarly,  if  the  interest  bo  ,  of  the  principal,  the  discount 


is  ■         .if  1 1 J . -   pi  ill.  ipul 
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Ex.  (8).    Bank  Discount  at  5  per  cent,  being  $130.90, 
find  the  true  discount  on  the  same  amount. 


where  »  =*    ^=-3^, 


\D  =    -^j-X  $130.9-0. 
-  $124'  G6f. 

10.  Bank  Discount  exceeds  True  Discount  by  the  Simple 
Interest  on  the  True  Discount. 

Bank  Discount — True  Discount  —  I  —  D 

Pnr 

=  ^'-r+^r 

_      I  p  _ I  nr 

"    y       1  +  nr] 

Pnr 
=    —         nr 

1  -j-  nr 
=    Dnr 

=  Simple  Interest  on  the 
True  Discount. 

£x.  (4)  The  True  Discount  on  a  bill  dun  in  1  year, 
ami  discounted  at  8  per  cent,  being  $500,  what  would 
have  been  the  Bank  Discount  thereon  ? 

Bank  Discount  =  True  Discount  -f-  Dnr 
=  $500  4-  $500  X  rU 

=  $540. 

Exercise  II. 

(1)  Bank  discount  being  5  per  cent.,  a  person  receives 
187.10  less  than  the  nominal  value  of  his  bill.  What 
should  he  receive  for  his  bill  if  true  discount  only  wore 
deducted  ? 

(2)  A  person  possesses  a  sum  of  money,  the  simple  inter- 
est of  which  at  4  per  cent,  is  $536.25.  With  this  sum  he 
purchases  an  estate,  for  which  he  pays  by  a  note  payable  in 
4  month's  time,  and  which  being  discounted  at  4  per  ceni., 
is  worth  at  present  exactly  the  money  he  possesses.  For 
how  much  is  the  bill  drawn. 
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(3)  True  discount,  at  4  per  cent.,  on  a  6um  of  money 
bein^  $15,  find  simple  interest  on  the  same  sum  at  5  per 
cent. 

(4)  The  interest  on  a  certain  sum  of  money  is  $180,  and 
the  discount  on  the  same  sum  for  the  same  timtj,  and  the 
same  rate  of  interest  is  S150 ;  find  the  sum. 

(5)  If  the  interest  on  §A  for  a  year  be  equal  to  the  dis- 
count on  SB  for  the  same  tune,  find  the  rate  of  interest. 

(G)  If  the  three  per  cents  are  at  90  one  month  before  the 
payment  of  the  hall-yearly  dividend,  what  is  the  rate  ol 
interest"/ 

(7)  A  gives  B  a  bill  for  $a,  due  at  the  end  of  m  years,  in 
discharge  of  a  bill  for  §b,  due  at  the  cud  of  a  years:  lor 
what  sum  should  B  (rive  A  a  bill  due  at  the  end  of  p  years, 
to  balance  the  account  at  Compound  Interest  ? 

(8)  Given  A  my  income,  a  tho  premium  for  assuring 
$  100,  r  the  rate  of  Interest  per  cent,  per  annum  ;  find  what 
sum  I  must  lay  out  in  assuring  my  life,  so  that  my  execu- 

:nay    receive   a  sum,   whose   interest  shall   equal  my 
reduced  income. 

(9)  A  sells  goods  to  B  and  allows  him  10  per  cent,  dis- 
count, if  he  pay  in  bix  mouths  ;  what  discount  ought  he  to 
allow  If  payment  be  made  in  two  months,  at  5  per  cent,  per 
annum,  simple  interest'/* 

(10)  The  discount  on  a  promissory  note  of  $100 amounted 
.  JO,  and  the  iutcn-si  made  by  the  banker  was  £5-405 

at. ;  liuu  the  interval  at  ihu  end  of  which  the  note  was 
payable. 


EQUATION  OF  PAYMENTS. 

11.  To  thnl  the  cyuuttul  time  of  payment  of  two  sums 
lue  at  <IiJJkvcuL  (mica  at  a  giwn  rat?  of  interest, 

Pi       (Pi  +  Pi)      ?t 

ill  i, 

)>■■?  I',,  !\,  be  tho  iuxui  due  ut  the  eud  of  the  tinu 

lie  N  greater  than 
ft*     1  I    tin.-  amounts  of   l\.  l\,  at. 
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the  time  N,  should  in  equity  be  together  equal  to  the 
amount  of  their  sum,  (Px  4-  P2),  in  the  same  time. 

Whence 

/  i  N— *,  /         |  N- 

Pl    1  +  r  +  P3    l  +  r 


N 
I\  +  P._,  |\1  +  / 

/ 
or  dividing  both  sides  by  \  1  +  /•  J     ,  we  have 

Pt(l  +  r)    ni+P,(l+r)       *9«(pl  +  Pa)(l  +  r)~~?.(l) 

that  is,  tlio  present  values  of  there  sums,  due  at  their  respec- 
tive times,  are  equal  to  the  present  value  of  their  sum,  duo 
at  the  equated  time.* 

If  wo  expand,  neglecting  r"  and  higher  powers  wo  have, 
Px  (1  —  nxr)  +  P,  (1  —n,r)  =s(Px  +  1\.)  (1  —  nr) 
or,  PjM,  +  Po7r2  —  (Pi  +  P8)n; 
Pt»T  +  P9w, 
.•.*  =       pt  +p,. 
which  is  tho  rulo  given  in  Art.  184. 

12.  We  iiave  seen,   Art  0,  that  the  expansion  of 

(  )~n 

\1  +  r)       ,    neglecting  r-   and   higher   powers,    gives 

common  present  worth  instead  of  trna  present  worth. 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  tho 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  greater  than  discount,  Art.  7,  a  small  advan- 
tage has  been  given  to  tho  payer. 

13.  If  wo  writo  equation  (1)  in  the  form, 

_J\_  __r?  _        P>  +  P3 

(1  +  7-)"i     +    (1  +"r)«,     ~    (1  +  r/»  * 

and  expand,  neglecting  /-._,,  and  higher  powers,  we  have 

?,  P9  .  P,  4-Po 

',  4-  /t./     "*"     1  +  n.,r  1  ->-  nr 

which  is  the  iorm  of  tho  equation  for  Simple  Interest. 
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Solving  for  n  we  get 

l\"i  +  P9na  +  rJP,  +  .?,)»,»»„  . 

?i~       P,+P9+r(P1n]  +P2n3) 

which  is  the  correct  value  of  the  equated  time. 

If  ;•  be  a  very  small  quantity,  as  in  practice  it  usually  is, 
and  P,,  P2,  not  very  large,  we  shall  have 


P,/i,  +Pana 
Pi+P, 


,  as  before. 


annvitie8. 

14.  The  term  Annuity  is  understood  to  signify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods  ;  and  these  payments  may 
take  place  yearly,  half-yearly,  quatterly,  de. 

15     To  find  the  Amount  of  an  annuity,  to  be  paid  for 
a  number  of  yean,  <x\  Compound  Interest. 

Let  A  be  the  annuity,  n  the  number  of  years,  R  the 
amount    of    one    dollar   in    one  year,  M  the  required 
amount. 
\\  '••  have 

Vmount  due  at  the  end  of 
I  year  =  A 

■     =  A  +  AR 
8     "     =  A  t  AR  +  AR» 
•'    =  &c 

Mi   f  Alt-'  -r  r  Alt"-' 

R»-I 
A  II  —  1 

R»  — 1 
A  u J* 

o     \'ot  dimple  Interest,  expanding  and  neglecting 
•  am.  hightt  i'"'  :ot 
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r  {  1*2  ) 

=a|«  +  -J(»-4 

17-  To  find  the  Present  Value  of  an  annuity,  tn  be  paid 
for  'i  given  number  of  years,  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  the  first 
year  is  A,  while  the  present  value  is  AR_I ;  similarly, 
the  amount  at  the  end  of  the  nth  year  is  ARn_1,  and  the 
present  value  is  AR_n.  Hence  in  order  to  obtain  th6 
present  value  from  the  amount  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change 
the  sign  of  the  index  o   R. 


M  -A   fi 

-1 
-1 

Multiplying  by  R 

we  cjet 

A.K"^- 
K  - 

-  B 

l 

Changing 

sign  of 

index  we  have 

P  =  A.R~ 

■rt+Jl  _ 

-  Ii-» 

i;    • 

1 

B-" 
~A'l          B 

-4a 

-  R-" ) 

II.  We  may  obtain  the  same  result  by  proceeding  on 
the  principle  that  if  the  present  value  P  be  put  out  to 
compound  interest  for  n  years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 


-  1 
Hence  PR"  =  A 
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III.  "We  will  now  proceed  on  the  principle  that  the 
present  value  P  is  the  sum  of  the  present  values  of  the 
respective  annual  payments. 

Present  value  of  A  due  1  3^ear  hence  =  AR-* 
**  «  2        «  .=  Alt-* 

&c.  =  &c. 
»         "      u     -     All-* 
.-.  P  =  AR~J  -f  AH"3  +  Alt"8  .  .  .  Alt"* 

Il~"  - 1 
=  Alt"1     

18-  For  Simple  Interest,  expanding  and  neglecting 
r*  and  higher  powers,  \s .  get : 


>=*{>-£} 


_  A 
r 

A 

■=3      — 

1  +  nr  + 

J)r*  +  ..;^ 

r 
=  A  . 

1  +  1 

«  -h  "  (»  - 

tr 

=  n\ 

1   +   at 

•  2_+ ! 

-Dr. 

a 

1  -t-  itr 

19.   To  find  the  present  value  of  a  perpetual  annuity, 
kuniiij  Compound  Interest. 
P  —  AJi-i-t-,  AU^!  ....  ad  vijiidtwrn. 

~1—  It- 

r 
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II.  Reckoning  Simple  Intercut. 
2  1  -t-  nr 

- .  2  '  i  +  r 

Now  wL.cn  »k  =  cc,  tlio  limit  of 

~  +  (l-)\r  0  +  (1  — 0)r 

r+7  o  +  r      -.  *• 

x  A 
~" 2* 

This  result  shows  that  an  infinite  sum  of  money  is  re- 
quired to  bo  loft,  in  order  to  insure  an  equal  annual  pay- 
ment for  ever,  which  is  absurd.  It  indicates,  therefore,  that 
the  only  correct  method  cf  computing  annuities  is  on  tho 
compound  interest  principle 

20.  1°  JlH'^  (Ui  Present  Value  of  an  annuity,  to  com- 
mence at  the  end  of  p  years,  and  then  to  continue  <j  years. 

Tho  present  valuos  of  tho  first,  6econd,  &o. ,  glh  payments, 
duo  at  the  end  of  p  +  1,  &o-,p  -r  q  years  respectively,  will 
evidently  bo 

abHp+1)        Air^-^      &c  ABrfr+tf; 

whonco  tho  present  valuo 

P « ABT*+r«  il  +  K-1  +  BT8  +  ...  +  R -I*'1* 

=  Alc  (  l-Ii-i  j 

A      '   j  Li 1 ) 

"Bv+«   'IB  —  1J 
If  tho-annuity  is  payable  for  eoer  after  p  years  have  ex- 
pired, by  summing  tho  abovo  series  ad  infinitum,  wo  havo 
_A_ 
P=sRp(R-1)" 
Theso  formula  enable  us  to  compute  the -values  cf  Heter- 
none,  or  Anwiitie*  in    Reversion  :  and  the  latter  determines 
tho  valuo  of  tho  Fee  Simple  of  the  freehold  estate,  which  h 
to  fall  in  at  the  expiration  of  p  years. 
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Ex.  1.  A  sum  of  $a  is  borrowed  for  a  period  of  w 
years,  to  be  repaid  by  equal  annual  instalments,  the 
first  payment  to  be  made  after  one  year.  Find  the 
amount  of  the  annual  instalment. 

Let  A  be  the  annual  instalment. 

Then  the  amount  of  this  annual  payment  in  to  years. 

Again,  if  the  sum  o  be  allowed  to  accumulate  for  m  years 
at  compound  interest,  its  amount 
=  a  R». 

Now,  these  two  amounts  ought  to  be  equal. 
Hence  we  have 


-  JRffl  -  l|=aR»; 


a  Bm 

A  =•  — 


R'«  -  1 

1 


Ex.  2.  The  present  value  of  an  annuity  of  $1,  to 
continue  x  years,  is  $10  ;  and  the  present  value  of  an 
annuity  of  $1,  to  continue  2x  years,  is  $16;  find  the 
rate  of  interest. 


IL;10, 

10  =  -  (1-R-*),  art.  17, 

and 

16  =-l  (l-R-to); 

16           1-1. 
•'•    in         i     B— 

(i                   R-«) 
Et  ■ 
=-  1  +  R~* ; 

or 

2 

16 

„      i     "-; 

.-.  1 

-*-     :l- 
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Subtituting  in  the  first  equation,  we  get 

2  I 

_  .     =  10  ; 

5  r  ' 

1 
•••   r  -  26' 
or  100  r  ■=  4. 
The  rate  is,  therefore,  4  per  cent. 

Ex.  3.  A  mortgage  of  $5,000,  interest  at  6  per  cent. 
per  annum,  has  7  years  and  10  months  to  run ;  find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 

The  first  payment  of  interest  is  $300,  anil  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  bo  800(1  Do)1 4.  Similarly,  the  amount 
of  the  second  payment  of  interest  at  the  end  of  the  7  yea  s, 
will  be  800(1  *05)M  ;  'and  so  on.  The  amount  of  the  last 
tuent  will  bo  $8  10. 

Hence,  the  whole  amount  of  the  mortgage  and  intarest 
v.- ill  be 

5000  +  30)  (1  05)u  +  300(1D5)12  +  +  300. 

=  5000  +   3H0  {(104)"-r(1.05)u-r  +  l} 


=  5000  +800 
=5  8462-06. 


i(l.D5)18-l] 
I  (I'M/  -1) 


Now,   if   the  present  value,  P,  be  put  out  to  compound 
t  at  10  per  cent,  per  annum  for  7  years  and  10  mo*., 
it  ougbt  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

...  p  (1D5)W»  =  8462D6 
.-.  P  =  3940.13. 
The  Present  Value  of  the  Mortgage  is,  therefore,  $3940.13. 
The  value  of  (1D5)15*  may  ha  found 

(1)  By  means  of  a  table  of  logarithms. 

(2)  By  raising  1*05  to  the  16th  power,  dividing  tins  by 
1*05  we  obtain  the  15th  power,  taking  difference 

and  adding  to  the  15th  power,  we  get  approximately  the  16} 
power  of  1  05. 
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(3)  By  the  Binomial  Theorem,  as  follows: 

(1.05)*  =(1   +  &)*  =  1  +  ,V  —  Wmr  =  1-0163;  then 

pL05)M-l-  1.0103  will  give  a  close  approximation  to  (1.05)1** 
For  additional  information  on  this  subject  consult  Loan 
Tables  by  Professors  Cherriman  and  Loudon. 

Exercise  III. 

(1)  A  person**  dividend  from  his  Bank  Stock  is  1580  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  hy  simple,  and  also  hy  compouud 
interest,  at  7  per  cent. 

(2)  What  annuity,  to  continue  20  years,  cart  he  purchased 
for  $10000,  allowing  compound  interest,  at  5  per  cent. 

(3)  For  what  sum  might  the  Government  of  a  country 
undertake  to  pay  an  annuity  of  $1000  a  year,  for  ever,  on 
the  supposition  that  money  may  always  he  invested  at  G  per 
cent. 

(41  For  what  pnm  might  an  annuity  of  $400  a  year,  for  10 
years,  to  commence  in  5  years,  be  purchased,  allowing  com- 
pound interest  at  6  per  cent  ? 

(5)  A  person  who  enjoyed  a  perpetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  -to  his  only 
daughter  for  tbe  next  20 years,  and  to  a  benevolent  Institu- 
tion for  eyer  afterwards.  \Yhat  was  tbe  value  oi  each 
beqwpst  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  0  per  cent.  ? 

(6)  A  person  at  the  ago  of  22  put  $100  at  interest,  nt  0 
per  I  SUM)  each  year  afterwards,  until  ho  was  40 
years  old.    He  also  collected  tbe  interest  annually,  and  conr 

•  principal ;  what  amount  vvas,  by  these 
•  \  ? 

A  corporation  borrows  ;C37fi9  at  4  per  cent.,  to  he  prtid 
i  by  equal  annual  instalments.     What  will  b< 
annual  payment  ? 

(7)  A  properly  is  let  out  on  lease  for  n  years  nt  an  annual 

!  on    pay* 
/.     What  is  the  I  rent  equivah 

r      '    rod   a  fine  of 
$p.  must  he 

paid  to  extend  tb<  q>,  atconi|  treat  f 
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(9)  If  two  joint  proprietors  have  an  equal  interest  in  a 
freehold  estate  worth  $>a  per  anrmm,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $b  for  n  years,  find  the  relation  between  o 
and  b. 

(10)  Find  the  present  value  of  an  annuity  of  $1,  paid  n 

times  per  annum,  and   continuing  for   m   years,  allowing 

compound  interest  at  the  rate  of  r  per   cent,  per  annum; 

ami  prove  that,  as  n  is  indefinitely   increased,  this  present 

l-e~mr  • 
value  continually  approaches  the  limit    . 

(11)  A  monthly  instalment  of  $10  has  2  years  one  month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
lix  months,  money  being  worth  one-half  per  cent,  per 
month  ? 

(12)  A  mortgage  of  $4000  interest  at  5  per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8  months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(13)  If  two  sums,  *lf  a3,  due  at  times  tv  <a,  be  paid  to- 
gether at  an  intermediate  time  t,  t  being  determined  from  the 
equation. 

^B-^  +  sJl-^-K  +  ^R-*, 

Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
same ; 

(2)  At  any  subsequent  period,  the  amounts  are  the  same ; 
(8)  At  the  intermediate  time  of  payment,  the  interest  of 

the  sum  overdue  is  the  discount  of  that  not  due. 
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CUBE  ROOT. 

The  extraction  of  the  cuhe  root,  by  the  ordinary  rule,  ia  a 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler  and  more  easily  remem- 
bered. 

Let  a  be  an  approximate  value  of  the  cube  root  of  N,  so  that 
j/'S  =  a  +  x,  x  being  very  small ; 
then  N  =  (a  +  a;)3  =  a3  +  3a2x  +  3ax3  +  x3 

=  a3  +  Sax  (a  +  x),  nearly,  since   x   ia 
small. 

First  suppose  N  =  a3  +  8a 2z  ; 
N-a3 

•'•s==~sair' 

N  +  2<i3 
and     .-.    a  +  x  =  — ^—  ; 

N  +  2a3 

therefore,  raoro  nearly,  N  =  a3  +  Sots  — qTjt~  • 

N-a3  „ 
nnd  x  =  N  +  2a3  "' 

and,  therefore  ^N  =  a  +  a 

_  2N  +  qst{| 
N  +  2a3 
Supposo  wo  wanted  to  find  the  cube  root  of  any  number  N , 
In  tho  first  plaoe  we  find  some  number  a  whoso  cube  ie 
Bomowhoro  noar  the  given  number.     Then  tho  fraction, 

+  o3.o 
N  +  2a~» 
will  bo  a  nearer  approximation  to  tho  cube  root  than  a  itself 
was.     When  we  havo  found  tliis  valuo,  we  can  take  this  as 
a  and  ropoat  tho  process. 

Thus,  to  find  •  >ot  of  24rR')4'T)7,  wo  observe  that 

210,  t'  root  of  8,  !).    Htnoe tht fit*t 

I    18  6. 
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Therefore,  2JL+" 

N  +  2a»    ° 
_  699-608734 

—  673-804367     *    8 

__  4197-636404 

~~    673-804367 

=  6-23  very  nearly. 

On  trying  6.28  we  find  it  is  correct. 

Ex.  (1).  Find  the  cube  root  47. 

The  newest  cube  to  47  is  that  of  4. 

„  2  N  +  a»  „ 


N  +  2  a" 

94   + 

64 

47  + 

128 

682 

175 

2528 

x  4 


700 

=  3.61  nearly. 
Next,  tak«.8.61  for  a,  and  substitnte  in  the  formnla.  and 
ve  get  8.6088261,  which  is  correct  to  seven  places  of  deci- 
nals. 

Ex.  (2).  Find  the  cube  root  of  10. 

T     ,,  .                          2  N  +  a* 
In  this  case,  .n 

N  +  2  a8 

20  +  8 

~  IcT+Ts*  2 

=  2.153. 
Next,  substitute  2.15,  instead  of  2,  and  we  get 
20+9-938375 
10  +  19-876750 
=  21544346. 
which  is  correct  as   far   as   six   places   of  decimals.     Tin? 
method  has  also  the  practical  advantage  that  an    error  0' 
work  gets  oorreoted  at  the  next  trial 


AN  SWER  S. 


Exercise  I. 


pa 

(8)    — — .  (5)  22*5  years,  nearly. 

M 

PKb+* 
(6)    A's  share  is 


(7)     5  per  cent.        (8) 


log.  2 


log.  (mn  —  m  +  n)  —  log.  mn 


(10)     »  =  2oJ*-?.  (11)     17-67  years, 

loge 

(12)  6708.471.  (13)     125  years,  nearly.       (14)     $8600. 

Exercise  II. 
(1)     $706,661.         (2)    $13585.        (3)     819.60. 

(4)     8900.  (5)     100  *L—±  per  cent, 

A 

(6)     3ft.  (7)     aRp-»— 6R"-*. 

Aci 
(8)     -X"-  W     H463  per  cent.       (10)    1|  year*. 


a-r-r' 


Exercise   III. 


(1)     At  lizoplfl  interest,  $2237.77;  at  compound  interest. 

12178.10.  (2)    8802.42. 

(31    $16866.66}.  18199.96. 

(r.)    $7860.08;  $6404.74;  $290i.ttt.       (6)  83000.56 

160-76  dr  R« 

(6)      l-(104)-«  •  W    K        1    • 

(8)     ,     'Rn    (Brf-Hn*     (9)   £=2  {l-i}. 


10>  ^f-jrqpr 


,   r  is  interest  of  81  for  1  year 
11)    $68.68.  (12)    18429.66. 
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FOR  THE  USB  OF  INTERMEDIAL  STUDENTS  AND  TEACHERS. 

Gage's  School  Examiner, 

Of  BCIBNCS   AND    LlTRRATURK. 

A  Magazino  for  the  School  Room  and  Study,  containing  Examination 
Paper*  on  the  subjects  taught  in  the  High  and  Public  Schools,  ami  design-  ( 

i  In  use  of  Tea<  In  is  in  conducting  Monthly  Examinations,  ami  in  the 
daily  work  of  the  School  Room,  and  for  the  use  of  Students  preparing  for 
the  Intermediate  and  all  OJUial  Examinations.  In  addition  to  Original 
Papers  prepared  by  Specialist)  on  the  various  subjects,  valuable  selections 
will  in  made  from  the  University,  High  School  and  Public  School  Examin- 
ations in  Europe  and  America,  as  well  as  from  Normal  School  and  other 
Examinations  lor  Teachers,  both  Professional  and  Nonprofessional.  Sub- 
scription, 91.00  pervear —  payable  in  vX\ 

-  -W.  J.  GAGE  &  CO.,  Toronto,  Canada 

Bra  llalwuid.  I'rin.  Club-.  Bros.' School,  Kin 

Am  much  pleased  with  the  plan,  arrangement,  and  matter  of  Gage's 
School  Examiner,  and  trust  it  will  obtain  the  generous  patronage  of  all 
earnest  educationists. 


S  BurvMUh,  Colbome, 

It  is  just  what  we  wanted.     I  have  no  d»ubt  of  its  complete  success. 

I,    Gilchrist,  WoodoilU, 

I  think  it  an  excellent  periodical,  espec;ally  for  Teachers  who  hold 
Monthly  Examinations. 

w.  W  Rutherford,  P<»-t  Rowan. 

I  find  it  a  very  useful  Journal  in  School  work  and  cannot  afford  to  be 
without  it. 
Jatnes  AlcBrien,  I.  P.  S.,  Myrtle. 

The  "School  Examiner"  is  rapidly  winning  its  way  into  nearly  all  the  | 
schools. 

horage,  Wisconsin,  II  S 

It  is  attractive  In  form,  neat  and  handsome  in  appearance,  and.  in  my 
humble  opinion,  contains  more  solid  and  useful  matter  than  any  similar 
Journal  in  the  United  States 


/>.  B.  Boyle,   West  Artehat,  C   />'. 

Indeed,  the  solution  of  No.  2  Arithmetic,  in  the  April  number  is  alone 
worth  the  sultscripl 
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HAMBLIN  SMITH'S  MATHEMATICAL  WORKS. 
Authorized  for  use,  and  now  used  in  nearly  all  the  principal  Schools  of 
Ontario,  Quebec,  Nova  Scotia  and  Manitoba. 

Hamblin  Smith's  Arithmetic. 

An  Advanced  treatise,  on  the  Unitary  System,  by  J.  Hamblin  Smith, 
M.  A.,  of  Gonville  and  Caius  Colleges,  and  late  lecturer  of  St.  Peter's  Col 
lege,  Cambridge.  Adapted  to  Canadian  Schools,  by  Thomas  Kirkland, 
M.  A.,  Science  Master,  Normal  School,  Toronto,  and  William  Scott,  D.  A., 
Head  Master  Model  School  ior  Ontario. 
12th  Edition,  Price,  75  Cents. 

KEY. A  complete  Key  to  the  above  Arithmetic,  by  the  Authors. 

Price,  $2.00. 

Hamblin  Smith's   Algebra. 

An  Elementary  Algebra,  by  J.  Hamblin  Smith,  M.  A.,  with  Appendix 
by  Alfred  Baker,  B.  A.,  Mathematical  Tutor,  University  College,  Toronto. 
8th  Edition  Price,  90  Cents. 

KEY. — A  complete  Key  to  Hamblin  Smith's  Algebra. 

Price,  $2.75. 

Hamblin    Smith's    Elements   of    Geometry. 

Containing  Books  I.  to  VI.,  and  portions  of  Books  XI.  and  XII., of  Euclid. 
with  Exercises  and  Notes,  by  J.  Hamblin  Smith,  M.  A.,  &c,  and   1 
tion  Papers,  from  the  Toronto  and  McGill  Universities,  and  Normal  School, 
Toronto. 
Price,  90  Cents. 

Hamblin  Smith's  Geometry  Books,  i  and  2. 
Price.  30  Cents. 

Hamblin  Smith's  Statics. 

I'.y  J    Hamhlin  Smith.  M   A  ,  with  Appendix  by  Thomas  Kirkland,  M.  A., 

Master,  Normal  School,  Toronto. 

Price,  90  Conts. 

Hamblin  Smith's  Hydrostatics.  75  Cents. 

KEY.  — Statics  and  Hydrostatics,  i  n  one  volume.  $2.00. 

Hamblin  Smith's  Trigonometry.  $1.25. 

KEY.  — To  tbo  above.  $2.50. 
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BOOKS  FOR  TEACHERS  AND  STUDENTS,  BY  DR.  McLELLAN. 


Examination    Papers   in   Arithmetic. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  Inspector  of  High  Schools,  Ont.,  and 
Thomas  Kirkland,  M.  A.,  Science  Master,  Normal  School,  Toronto. 

"  In  our  opinion  the  best  Collection  of  Problems  on  the  American  Con- 
tinent. "—National  Teach  ers'  Monthly,  N.  Y. 
Seventh  Complete  Edition,  -  -         Price.  $l.CO. 

Examination  Papers  in  Arithmetic. ---Part  I. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  and  Thob.  Kirkland,  M.  A. 
Price,  .....  50  Cents. 

This  Edition  has  been  issued  at  the  request  of  a  largo  number  of  Public 
School  teachers  who  wish  to  have  a  Cheap  Edition  for  the  use  of  their 
pupils  preparing  for  admission  to  High  School. 

Hints  and  Answers  to  Examination  Papers 
in  Arithmetic. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  and  Thos.  Kirkland,  M.  A. 
Fourth  Edition,  -  -  -  -  -  $1 00. 

McLellan's     Mental     Arithmetic. ---Part     I. 

Containing  the  Fundamental  Rules,  Fractions  and  Analysis. 

By  J.  A.  McLellan,  M.  A.,  LL.  D.,  Inspector  High  Schools,  Ontario. 

Third  Edition,  ....  £0  Cents. 

Authorized  for  use  in  the  Schools  of  Nova  Scotia. 


McLellan's     Mental    Arithmetic. ---Part    II. 

Specially  adapted  for  Model  and  High  School  Students. 
Third  Edition,  -  -  -  Price,  45  Cents. 

The   Teacher's    Hand   Book   of  Algebra. 

By  J.  A.  McLellan,  M.  A.,  LL.  D. 
Second  Complete  Edition,  -  -  -         $1.25. 

Teacher's   Hand  Book  of  Algebra Part  I. 

Prepared  for  the  use  of  Intermediate  Students. 
Price,  .....  76  Cents. 

Key  to    Teacher's  Hand  Book   of  Algebra. 
Second  Edition,  ...  Price,  $1.50. 


SB.  J.  Glage  &  Ca's.  Jteto  (Educational  SEorks. 


WORKS  FOR  TEACHERS  AND  STUDENTS,  BY  JAS.  L.  HUGHES. 


Examination    Primer   in  Canadian  History. 

On  the  Topical  Method.    By  Jas.  L.  HranKS,  Inspector  of  Schools,  To 
ronto.  A  Primer  for  Students  preparing  for  Examination.       Price,  25c 

Mistakes  in  Teaching. 

By  Jaj.  Laugiilin  Huoiik.s.    Second  edition.  Price,  50c. 

ADOPTKD  BT  STATU  UNIVKRSITY  OF  IOWA,  AS  AN  RLBMRNTAKY  WORK  FOR  D8B 
OK  TKACHRKS. 


This  work  discusses  in  a  terse  manner  over  ono  hundred  of  the  mistakes 
commonly  made  by  untrained  or  inexperienced  Teachers.     It  is  designed  to 
warn  young  Teachers  of  the  errors  they  are  liable  to  make,  and  to  I 
older  members  of  the  profession  to  discard  whatever  methods  or  habits  may 
be  preventing  their  higher  success. 
The  mistakes  are  arranged  under  the  following  heads  : 
1.  Mistakes  in  Management.      2.  Mistakes  in  Discipline,      t.  Mistakes  in 
Methods.    4.  Mistakes  in  Manner. 


How  to  Secure  and  Retain  Attention. 

By  Jas.  Lauohlin  Hughrs.  Price,  25  Cents. 

Comprising  Kinds  of  Attention.  Characteristics  of  Positive  Attention' 
Characteristics  of  The  Teacher.  How  to  Control  a  Class.  Developing  Men" 
tal  Activity.     Cultivation  of  the  Senses. 

(From  Tim  Scnoot,  and  University  Maoazinr,  London,  Eno.) 
,  "Replete  with  valuable  hints  and  practical  suggestions  which  are  evident- 
ly the  result  of  wide  experience  in  the  scholastic  profession." 

Manual  of  Drill  and  Calisthenics  for  use   in 
Schools. 

By  J.  L.  Hri;iiRs,Pnbllo  School  Inspector,  Toronto,  Graduate  of  Military 
School,  H.  M.  29th  Regiment  Price,  40  Cents. 

The  work  contains:  The  Squad  Drill  preaerlbed  tor  PubUe  school*  in  On- 
tario, with  full  and  explicit  directions  for  teaching  it.     Free  <;.\  iui 
erases,  carefully  selected  from  the  I  items, 

rranged  in  pi  i.    German  I  cerdsos,  m  1 

by  the  lata  Colonel  Goodwin  in  Toronto  Normal  School,  and  in  En 
•  nd  a  few  choice  Ex 

throughout  the  book  an  divested,  as  far  as  possible,  of 
uniieco  'iiies. 

liar,  particularly  In  country  plaotf 
teacher  should  teach  his  puplli  on  tnl 
Any  tea'-'  di,  and  by  doing  eo  he  will  be  oon- 

iiis  oountrj  Lim  Dkaiinalv,  Major  First 

rd»,  Drill  DiHtnieU)r  Normal  an. I  Model  Schools,  Toronto. 


m.  J.  (gage  &  ©00.  Jlcto  Gbuattional  ffitoritt. 

MASON'S  GRADUATED  SERIES  OF  ENGLISH  GRAMMARS 

Mason's  Outlines  of  English  Grammar. 

For  the  use  of  junior  classes. 
Price,  45  Cents. 

Mason's  Shorter  English  Grammar. 

With  copious  and  carefully  graded  exercises,  243  pages. 
Price,  60  Cents. 

Mason's  Advanced    Grammar. 

Including  the  principles  of  Grammatical  Analysis.  By  C.  P  Mason, 
B.  A.,  F.  U.  P..  follow  of  University  College,  London.  Enlarged  and 
thoroughly  revised,  with  Examinations  Papers  added  bv  W.Houston.  M.A., 
27th  Edition,  price,  75  Cents. 

"  I  asked  a  grammar  school  inspector  m  the  old  country  to  send  me  the 
best  grammar  published  there.  He  immediately  sent  Mason's  The  chap- 
ters on  the  analysis  of  difficult  sentences  is  of  itself  sufficient  to  place  the 
work  far  beyond  any  English  Grammar  hitherto  before  the  Canadian  "ub- 
lic."— Alex.  Sims,  M.  A.,  H.  M.  11.  S  ,  Oakville. 


English  Grammar  Practice. 

This  work  consists  of  the  Exercises  appended  to  the  "Shorter  English 
Grammar,"  published  in  a  separate  form.  They  are  arranged  in  progressive 
lessons  in  such  a  manner  as  to  be  available  with  almost  any  textbook  of 
English  Grammar,  and  take  the  learner  by  easy  stages  from  the  simplest 
English  work  to  the  most  difficult  constructions  in  the  language. 
Price,  30  Cents. 

Outlines  of  English  Grammar. 

These  elementary  ideas  are  reduced  to  regular  form  by  means  of  careful 
definitions  and  plain  rules,  illustrated  by  abundant  and  varied  examples  fur 
practice.  The  learner  is  made  acquainted,  in  moderate  measure,  • 
most  important  of  the  older  forms  of  English,  with  the  way  in  which  words 
are  constructed,  and  with  the  elements  of  which  modern  English 
up.  Analysis  is  treated  so  far  as  to  give  the  power  of  dealing  with  sen- 
tences X)f  plain  construction  and  moderate  dlflculty.     In  the 

English  Grammar 

the  same  subjects  are  presented  wit>h  much  greater  fulness,  and  carried  to 
a  more  advanced  and  difficult  stage.  The  work  contains  ample  materials 
for  the  requirements  of  Competitive  Examinations  reaching  at  least  the 
standard  of  the  Matriculation  Examination  of  the  University  of  London. 

The  Shorter  English  Grammar. 

is  intended  for  learners  who  have  btrt  a  limited  amount  of  time  at  their  dis- 
posal for  English  studies ;  but  the  experience  of  schools  in  which  it  has 
been  the  only  English  Grammar  used,  has  shown  then,  when  well  mastered, 
this  work  also  is  sufficient  for  the  London  Matriculation  Examination. 


cE  J   (Sage  &  OTc's.  J*eto  durational  Work*. 


BEST  AUTHORIZED  ELEMENTARY  TEXT-BOOKS  IN  OHAMMAK. 


i  Revised    Ed.    Miller's     Language    Lessons. 
Price,  25  Cents. 

PROOFS    OF  THE   UL'FEKIORITT   OF   MILLER'S  REVISED   EDITION  OVKR  ALL   OTUERS 

Its  enormous  sale. 

Nearly  two  hundred  thousand  have  been  sold  within  the  last  four  years. 
Miller's  Swinton's  is  authorized  by  the  Education  Department  for  use  in 
the  Schools  of  Ontario. 

Only  Edition  adopted  by  the  Protestant  Board  of  Education  of  Montreal, 
and  usod  in  many  of  the  principal  Schools  of  the  Province  of  Quebec 
Only  Edition  used  In  the  Schools  of  Newfoundland. 
I      Only  Edition  adopted  by  the  Supt.of  Education  for  theSehools  of  Manitoba. 
Miller's  Revised  Swinton  is  used  in  nine  tenths  of  the  principal  Schools  of 
,  Ontario. 

Only  Edition  prepared  as  an  Introductory  Book  to  Mason's  Grammar, 
both  having  the  same  Definitions. 

A  TUOIVJlOH   EXAMINATION  GIVEN. 

To  the  President  and  Members  of  the  County  of  Elgin  Teachers'  Associa- 
tion :  In  accordance  with  a  motion  passed  at  the  last  regular  mectingof  the 
Association,  appointing  the  undersigned  a  Committee  to  consider  the  re- 
spective merits  of  different  English  Grammars,  with  a  view  to  suggest  the 
most  suitable  one  for  Public  Schools,  we  beg  leave  to  report,  tliat,  after  ful- 
ly comparing  the  various  editions  that  have  been  recommended,  wc  believe 
that  "  Miller's  Swinton's  Language  Lessons  "  io  the  best  adapted  to  the 
wants  of  Junior  pupils,  and  we  would  urge  its  authorization  on  the  Govern- 
ment, and  its  introduction  into  our  Public  Schools. 
Signed,    A  F.  Butler,  Co.  Inspector.  .  J.  McLean,  Town  Inspector. 

J.  Millar,  M.  A.,  Head  Master  St  Thomas  Collegiate  Institute. 

A.  Stbele,  M.  A.,  "  Orangeville  High  School. 

N.  Campbell,  "  Co.  of  Elgin  Model  School. 

It  wa*  moved  and  seconded  that  the  report  be  received  and  adopted.— 
Carriod  unanimously. 

To  avoid  mistakes,  ask  for  Miller's  Swinton's. 


Mason's   Outlines  of  English  Grammar. 

AUTHORIZED  FOR  USB  IN  SCHOOLS. 

New  and  Improved  Edition.    For  the  uso  of  Junior  Clowes,  by  C    P 
U.  A.,  1".  C.  P.,  Fellow  of  University  College,  London. 

Sixth  English,  and  fourth  Canadian  Edltior  price  45  eta. 

i'rom  the  Daily  Olodr,  Toronto 

Mr.  C.  P.  Mason,  whoso  excellent  "English  Grammar"  is  now  the  author- 
ized text  book  In  tiio  schools  of  Ontario,  has  prepared  and  issued  a  more  el- 
oiiicntary  and  much-nccdcd  work  entitled  "Outlines  of  English  Grammar." 
of  thll  work  is  substantially  the  same  as  that  of  the  larger  treatise 
In  both  matter  arid  form,  except  that  the  vary  elaborate  notes  in  the  latter 
r  very  much  reduced  in  extent. 


%M.  J.  (Sage  &  €o'q.  |Uto  (^Durational  Storks. 

EXAMINATION  SERIES. 

Canadian   History. 

By  James  L.  lUoiiKa,  Inspector  of  Public  Schools,  Toronto. 

Prico,  25  Cents. 

HISTORY  TAUGHT  BY  TOPICAL  METHOD. 

A   PRIMER  IS   CANADIAN   HISTORY,  FOR  SCHOOLS   AND  STl.DK.NTS  fREPARl.NO  KOR 
EXAMINATIONS. 


1.  The  mstory  is  divided  into  periods  in  accordance,  with  the  {jreat  na- 
tional changes  that  have  taken  place. 

2.  Tho  history  of  each  period  is  given  topically  Instead  of  in  chronolog- 
ical order. 

3.  examination  questions  arc  given  at  the  end  of  each  chapter. 

4.  Examination  papers,  selected  from  the  official  examinations  of  the 
different  provinces,  arc  given  in  the  Appendix. 

6.  Student's  review  outlines,  to  enable  a  student  to  thoroughly  test  his 
own  progress,  are  inserted  at  the  end  of  each  chapter. 

0.  Special  attention  is  paid  to  the  educational,  social  and  commercial 
progress  of  the  country. 

7.  Constitutional  growth  is  treated  in  a  brief  but  comprehensive  exer- 
cise 

tat  By  the  aid  of  this  work  students  can  prepare  and  review  for  exam- 
inations in  Canadian  History  more  quickly  than  by  the  use  of  any  other 
work. 


Epoch  Primer  of  English  History. 

By  Rev.  M.  Creiuhton,  M.  A.,  Late  Fellow  and  Tutor  of  Merton  College, 
Oxford. 

Authorized  by  the  Education  Department  for  use  in  Public  Schools, 
and  fo»  admission  to  the  High  Schools  of  Ontario. 

Its  adaptability  to  Public  School  use  over  all  other  School  Histories  will 
be  shown  by  the  fact  that— 

In  a  brief  compass  of  one  hundred  and  eighty  pages  it  covers  all  the 
work  required  for  pupils  preparing  for  entrance  to  High  Schools. 

The  price  is  less  than  one  half  that  of  the  other  authorized  histories. 

In  using  the  other  Histories,  pupils  are  compelled  to  read  nearly  throe 
times  as  much  in  order  to  secure  the  same  results. 

Creigh ton's  Epoch  Primer  has  been  adopted  by  the  Toronto  School 
Board,  and  many  of  the  principal  Public  Schools  in  Ontario. 


Wi.  J.  €agc  &  do's  JTcto  ffibncational  9Kork«. 

Authorized  for  use  in  the  Schools  of  Ontario. 
The  Epoch  Primer  of  English  History. 

By  Rev.  M.  Ckeioiiton,  M.  A.,  Late  Fellow  and  Tutor  of  Morton  College, 
Oxford. 

Sixth  Edition, -  -  Price,  30  Cents. 

Most  thorough.  Abrrdrrn  J 

This  volume,  taken  with  the  eight  small  volumes  containing  the  ac- 
counts of  the  different  epochs,  presents  what  may  be  regarded  as  the  moerf 
thorough  course  of  elementary  English  History  ever  published. 

What  wa3  needed.  Tobonto  Daily  Globe. 

It  is  just  such  a  manual  as  is  needed  by  public  school  pupils  who  are 
going  up  for  a  High  School  course. 

Used  in  separate  schools.  M.  Stafford,  Priest. 

Wc  are  using  this  History  in  our  Convent  and  Separate  Schools  in  Lind- 
say. 

Very  concise.  H  liiiltow  Timrb. 

A  very  concise  little  book  that  should  l>e  used  in  the  Schools.  In  its 
pages  will  be  found  incidents  of  English  History  from  A.  D.  -13  to  1S70,  in- 
teresting alike  to  young  and  old. 

A  favorite.  London  Am  i 

The  book  will  prove  a  favorite  with  teachers  preparing  pupils  for  the 
entrance  examinations  to  the  High  Schools. 

Very  attractive.  British  Whio,  Kingston. 

This  little  book,  of  one  hundred  and  forty  pages,  presents  history  In  ;» 
very  attractive  shape. 

Wisely  arranged.  Canada  Prwbttbriax. 

The  •  .  n  for  the  division  <>f  English  History  an:  well  marked 

sot  mere  artificial  n  tedbj  the  author,  but  reaj 

natural  landmarks,  consisting  of  great  uml  Important  events  or  rm 

Interesting.  7arWquth  Trihvni,  Nov  t 

with  a  perfect  freedom  from  aJl  il  rtyle  the  interosi  issowejl 

.  tin,, ii. -hunt  the  narrative  thai  those  who oomme t 

win  Bnd  It  dl  pei  usal  it np 

Comprehen 

1 1<  J  outline  I  the  reador  ■ 

coiii]iri?hcnsivu  view  of  the  oouiM  of  memorable  evi 


J.  (Sage  &  (Co's.  ileto  (Educational  &Bovli6. 


THE  BEST  ELEMENTARY  TEXT-HOOK  OF  THE  YEAR. 


Gage's  Practical  Speller. 

A  MANUAL  OF  SPELLING  AND  DICTATION. 
Price,  30  Cents. 

Sixty  copies  ordered.  Mount  Forest  Advocate. 

After  careful  inspect  on  we  unhesitatingly  pronounce  i-t  the  best  spell- 
ing book  ever  in  use  in  our  public  schools.  The  Practical  Speller  secures 
an  easy  access  to  its  contents  by  the  very  systematic  arrangements. of  the 
words  in  topical  classes;  a  permanent  impression  on  the  memo) 
frequent  review  of  difficult  words;  and  a  saving- of  time  and  effort  by  the 
selection  of  only  such  word's  as  are  difficult  and  of  common  occurrence 
Mr.  Re  id,  II.  S.  Mister  heartily  recommends  the  work,  and  ordered  some 
sixty  copies.  It  is  a  book  that  should  be  on  every  business  man's  table  as 
well  as  In  the  school  room. 

Is  a  necessity.  Pmbb.  Witness,  Halifax. 

We  luue  already  had  repeated  OOC  LSlon  to  speak  highly  of  the  Educa- 
tional Series  of  which  this  book  is  one.  The  "Speller"  is  a  necessity  ;  and 
we  have  seen  no  book  which  we  can  recommend  more  heartily  than  the  one 
before  us. 

Good  print.  Bowmanville  Observer. 

The  "  Practical  Speller"  is  a  credit  to  the  publishers  in  its  general  get 
up,  classification  of  subjects,  and  clearness  of  treatment.  The  child  whe 
uses  this  book  will  not  have  damaged  eyesight  through  bad  print. 

What  it  is.  —  Stratiirot  Age. 

It  is  a  series  of  graded  lessons,  containing  the  words  in  general  use, 
with  abbreviations,  etc.  ;  words  of  similar  pronunciation  and  different  spell- 
ing a  collection  of  the  most  difficult  words  in  the  language,  and  a  number 
of  literary  selections  which  may  be  used  for  dictation  lessons,  and  commit" 
ted  to  memory  by  the  pupils. 

Every  teacher  should  introduce  it.  Canadian-  Statesman. 

It  is  an  improvement  on  the  old  spelling  book.  Every  teacher  should 
introduce  it  into  his  classes 

The  best  yet  seen.  Colcuf.stkr  Sin,  Nova  Scotia. 

It  is  away  ahead  of  any  "speller"that  we  have  heretofore  seen.  Our  public 
schools  want  a  good  spelling  book.  The  publication  before  us  is  the  best 
we  have  yet  seen. 


(gage  &  (Eo's.  Jleto  ®butaiional  SBorks. 


The  Canada  School  Journal 

HAS   RECEIVED   AS   HONORABLE    MENTION    AT  PARIS    EXHIBITION",   1S73 

Adopted  by  nearly  every  County  in  Canada. 
Recommended  by  the  Ministei  of  Education,  Ontario. 
Recommended  by  the  Council  of  Public  Instruction,  Quebec. 
Recommended  by  Chief  Supt  of  Education,  New  Brunswick. 
Recommended  by  Chief  Supt.  of  Education,  Nova  Scotia.    ■ 
Recommended  by  Chief  Supt.  of  Education,  British  Columbia. 
Recommended  by  Chief  Supt.  of  Education,  Manitoba. 

IT  IS  EDITED  BY 

A  Committee  of  some  of  the  Leading  Educationists  in  Ontario,  assisted 
by  able  Provincial  Editors  in  the  Provinces  of  Quebec,  Nova  Scotia;  New 
Brunswick,  Prince  Edward  Island,  Manitoba;  and  British  Columbia,  thus 
having  each  section  of  the  Dominion  fully  represented. 

CONTAINS  TWENTY-FOUR    FAOES  OF   READING    MATTER. 

Live  Editorials;  Contributions  on  important  Educational  topics;  Selec- 
tions- Readings  for  the  School  Room  ;  and  Notes  and  News  from  each  Pro- 
vince. 

Practical  Department  will  always  contain  useful  hints  on  methods  of 
teaching  different  subjects. 

Mathematical  Department  give*  solutions  to  difficult  problems  also  on 
Examination  Papers. 

Official  Department  contains  such  regulations  as  may  be  Issued  from 
time  to  time. 

Subscription,  81.00  per  annum,  strictly  In  advance. 

Read  the  PoixfltriKn  LfTTtB  prov  John  Urebnlraf  Whittib*,  the  Fa- 
mous American  1'okt 

I  have  also  received  a  No  of  the  •'  Canada  School  Journal,"  which  seems 
to  me  the  brightest  and  roost  readable  of  Educational  tfagaaine*.  I  am  very 
truly  th>  friend,  John  Greenleaf  Whittier. 

A  Club  of  l.ooo  Subscribers  from  Nova  Scotia. 
(Copy)  Edccation  Office,  Halifax,  N.  8.,  Nov.  17,  1878. 

Messrs.  Adam  Miller  &  Co.,  Toronto,  Out 

Dear  Sir*,— In  order  to  meet  the  wishes  of  our  teachers  in  various  parts 
of  the  Province,  and  to  secure  for  them  the  advantage  of  your  excellent 

<,  ,  \,t  ,.  ),v  mbterlha  in  their  behalf  for  one  thousand  (ho- 
st club  rate*  mentioned  in  jour  recent  esteemed  favrr      Subscription!  wll, 
begin  with  January  l«»u«.  »"'J  ,ist«  wl"  ht  forwarded  to  your  office  In  a  few 
day*.  Yours  truly, 

David  Allison,  Chief  Supt.  of  Educfti 
Address.  W.  J.  G  AOB  Si  CO.,  Toronto,  Canada.  
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